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1 .   .\llniiiiin  ami  (.ilnlpiilin 

-'.   .Mhumiisf^ 

-v    I  icncf^-Jonrs'  I  'idUrin. 

■I.  I  ''looil   I'lyHU'IltS 

5.  Ililo       

(i.  ('iluciwe 

7.  I'riu  tixe  l.larvlusp) 

>.  rcntosc 

>'.  Lactosp  

\fK  'I'lu'  .\(  (iollc    1  JutliL'^   .. 

1  I  .  Cilyt  urdUir    A(  1(1 

1  J.    I  iuIk  an 
I,.      I  I  inar\'  S(.(linHni^    ... 

ClIM'li.K     .\. 
tic-  (juantitati.c  .\i!al\-is  of  I'niu' 
Total  Nitio-,n  (  Kicldalijl 
Tot.il   \iir,,!'.n  I  Mil  i.H  Iwnn,   .1) 
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IJJ 

1  J3 

1 J4 

1J4 

1J4 
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1  ^f) 
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133 

13'» 

114 

LSI 
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loil 
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I».3 

1»>4 
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|f,S 

Ib'J 

171 


(■(  i\  I  I   NTS. 


AniiiHiiii.i  (Fdlm)    .. 
Aiiiiiionia  (Mirroclipmical) 
Ainiiionia  (I'^orniaUiL-hydc' 
I  'ifa  ( l'.ciu'<li(  t)     ... 

I    lea   I  Mil  tn(  llftlili  .ll) 

I  'rca  (  I  lyp'ilirtiiimcl 
I  'lii    .\<i(l  ( |-'(,liii-S'  hatli'i  I 
I  'rn    .\ri(l  (Mirroc  liiiiiual' 
Creatinine  ( lulm) ... 
Titration  .\(  ulity  (I'olin)  .  . 
("Iilorules  (X'olliaicl) 
riiosphates  (rranium) 
Total  Siilpliates  (  ImiIuiI     ... 
Inor^'aiiK    Sulphates  <  I-'olin) 
l-^tliereal  Sulpliates 
Total  Sulphur  (MenedK  t' 
.Mininiui  (Msliac  li)... 
.Mlunimi  (Schcrcr)... 


r\.,i-. 

17') 

I  S(  1 

l-^I 

1  >1 

I^J 

ls.5 

IvS 

1^'» 

I'U 

I ''J 

194 

1 9(> 

V)7 

l[)S 

IMS 

IWS 

lie  I)ete(tn>n  of  Sub>-tani  es  of  1 'h\ '-ujlo^'iral  ItMere'-t 

.\.      I'luids 

l;.     >oluK 


200 

201) 

JOW 


\\"t'it;'Us  and  Measures... 

Tension  of  .\(]ue(jus  N'apour     ... 

.\tnini(    Weiu'llts 

I 'reparation  of    .N'oniial  Solution';  .  f   .\c  ids  ;uii!    \lk 

(harts  tor  Kei  ordin^' Ci  \  stallme  fi  .nns 

t.h.irt  tor  K'erortiin!-.'  Sue' troseopu     Mitnj, {,,.,,  Daiids 


Jll 

)  1     ) 

-.  1  - 

alles 

J13 

J15 

ds 

)  1   J 

LIST    ol"     li.LCSTKAl  lo.NS. 


I- iff. 


0. 

1(1. 


i:. 

13. 


Apparatus  for  Sugar  K'^tiniation 

Zeiss'  1  )irect-\ision  Spec irosctjpc 

1 '  rinoiiictfr 

Hc<  km  arm's  Freezing  Pouit  Apparatu'^ 

r.erkinann's  Thernionieter 

l"oliii'<  I'uuK'-ahsiirlxT     ... 

.\ppanUus  for  Kii'Klahl's  Method 

.\pparatus  for  1     Im's  Mk  roc'ieniiral  Metluxl- 

lM)lin's  .\pparatus  for  ICstnnatioii  of  Aniuinui; 

.\pparatus   for    I'rea    Determination   b\'    H\pijhromil( 

Metliocl  

11ubos(i"s  Colorimeter      ...  .  . 

I'atli  of  Has 'sin  1  )u1)o--ij''a  CoJormuter 
llshat  h'-;  AlhummoiiictiT 


I'.VCE. 

53 

107 

1J5 
1J> 
1  '•< 
17_' 
174 
170 
179 

1  Sf> 

I'M 
I'A.' 


.\r.TRF?ATIOXS.    rORRRCTfONS    AND    OMISSION'S. 


I  111'    icaclci     is  jHlviscd    to  innkc    Mic  lutcssaiA    loirccfidiiH    without 
.Iclay 

p.  .1:).  1.  •_'.     Inr  •■  lactoic  "  )•-./(/  "  lartniic." 

p.    Ifi.   I.    Hi.      /•>.;■  •■  AchioilcNtiiii  "   )',iil  ■' Achroodcxtiiu." 

|i     \^>:i.     Kx.   JTM.       /./■    "To    the     vcllou-    ■     n,i,l      ■  Iliat    tlir     \«lln\v.- 
Insert   a  ciiiiiiiia  after  "exereise. 

|i.    )»i2.    K\.   iiCt.      /o/    "  ■>  iir  M"   ,-'ii:l   ••111." 

|i.  1114.  i:x.  'ilis.  liial-  reav;eiit  Cdiisists  of  I  to  1  •■.  f4iii.  oriiiie.  "iiio  e.c. 
of  eoiieeiitraled  liydroehloi  ie  acid  and  M)  drops  ,if  n  \  j,  ,. 
solution  of  ferric  cliloride. 

p.    174.   I    t;  from    liottoiu.     fn;-  •':!.')"   ;-.,/(/  "."lO." 
p.   177,  1.  1(1.     /■<.;•  ■•  :t  ■•  ;•,„,/  ••  4.- 

p.  177,  I.  -.'1  to  -JM.  I'lht,  ••To  each  tiask  .  .  .  Nessler' s  solu- 
tion. " 

p.   177,   I.  :i  from   IxittoTU.      /■'.;■  '••.>()■■   ;,,i,/  ••  lo.' 

p.   1M4.   1.   lit.     /•;./•  ••17'.t'   ,-,,(,/  ■•I77,' 

p.   ls.">.  1.  :i.      /,./■  •■ici.-,  ■'   n.iil   •'()()4'i.' 

p,  I',l(l  ['reparation  of  a  staMo  solnlioii  of  uiic  aci.l.  Dissolve  1  ^ui. 
of  iiiic  acid  in  -JOO  c,c,  of  ((-4  p.c.  lithium  carbonate.  .\dd 
40  c.c.  of  4(1  p.c  formaldehyde.  Sliake  and  al'ow  to  stand  a 
few  miiiutis.  .\dd  •2(i  c.c.  of  normal  acetic  acid.  Make  u])  to 
1  litre  with  water.  Standaidi/e  colorimetrically  the  next  da\ 
ai;aiiist  a  fleshly  prepared  solution  of  uric  acid  i.v,.  p.  I9(ii. 
usiiif;  "i  c.c.  of  the  formalintii  ic  acid  solution.  This  should 
contain  very  nearly  1  lug.  of  uric  acid  that  reacts  witli  I'olin  s 
reaf^eiit.     'J'he  solution  is  (piite  stahle. 

p.   l!*f<,   i;x.  :r.'-2.     Henedict's  sulphur  ieat,!ent  is- 
Crystallised  copper  nitrate.  •J(l()  ^iiu. 
Potassium  chlorate.   '>{)  f^m. 
Distilkil  water  to  1   litre. 


p.  ;;ti.i.   ;,    ii    fr, 


t   •'!  -^if  If  till 


1^  i 


CIIAI'I'I.K'    I. 


'nil-:    iM?()'i'i;iNs. 

Tliof  lioilic-  air  coiiiiioxmI  of  (ril.iiii  .1  111  i  lioiK  id-, 
and  hascs  coiHlrii-ril  in  \  ai'vi  ii;^'  |  hoik  ill  ion-. 

A.    Clai.    fication. 

1.  Protamines.  r,.i-ir  -iilwt.mr..^.  cnnt.nnm-  ,1  lii..;li  jH  r- 
ii'iituKr  lit  iiitrMuiii  ,uul  Inntifil  alin.iM  cntinK  cf  I'a-o.  Tlirs  art- 
ImUikI  m  ri|]r  -|ii-rniatn/.  ,a  aihl  M\a.      Tlicv   f,  .i  m  -alt-,  \\i;li  arid-. 

-'.      Histones.     Smul.ir    lo    thr   piMt.MiiiiK-.    l.iit    lf>-    rii  h    i!i 

iiilr(i,L;cii    atui    ha-i'-,.      I'i.uikI    hi  iiiinpi'  -pc:  mat' i/oa.  llir  strnina   "i 

I'd    I  i.rpU'-c-lr-^.    and    m    tlic    tliMiui-.      Tlicx     .it.'    lucripiiatc  d    1>\ 

aiiiiii'  'Ilia. 

.■!.      Globulins  mxilidil''  m  \satcr  i 

, ,,         .  ,  ,  I  oai.;ulat'(l  In   iHiilin.^. 

4.  Albumins   -'luhlr  m  water 

3.      Glutelins.      Iii>"lul)lc   m   uati-r  and  a!.  ..!i"l  : 
--Dlulilf  in  dilute  ai  id  .)i  alk.di  I'dUiul  in 

It.      Gliadins.      In-.'lulile     m     water:     -nhiiil.-    ai         (  iicaK. 
73  "„al(olinl  ' 

7.      Sclero-proteins.        I'lirnini','     tlie     --keU-tal     -,tru' turr     "! 
animal-;   i'.,;,'.  ki  ratin.  iLi-im.  (i>llaL;cn  (the  anlivdride  i:f  trilatini. 

5.  Phospho-proteins.         I'mtem-     m.  h     m     jiti"-p'h..i  a-,     c'.i,'. 
<  aseiiKiKcn  cf  mill<  and  \itellm  "t  cju-v '  ilk. 

''.     Conjugated-protcins.      Tn'tim-    K.iiud   t')  a   n.ai-|'n/t<  ai 
("  priistlietu  "i  yriaii'. 

(il      Cliiuiitoprdtcni^.         I'luttin    '-    pi^mieiu      in"le(  ule,    i.^'. 
haemd^k  ibiii. 

'ill      A  ;(c/i.'()/>/-o/t //;s.      I'l'iteai  -    niulrm  i  t  inn  leu,  ri' i<l. 
(ml      (Hii^i'/vdlcnis.      I'r.ittin   *   (  ar!'o!i\  iltate,  t'.^'.  imu  in. 

1; 


I  III        !'!■'  ■  I  I    IN 

Hydrolysed   Proteins.     1      i 

,i:k.ili''       i:     '   .  •  :  :.i  .'i   r  ■        I);,    ■.,..■, 
M(  I.ij'I'   ti  ;i;r-. 


I  II.   ;. 

tlif    ;u  !i   .11 


I  '"IS"  I't'ilr-       l..|  tl:.  (1  1,1    .III   i;,,     ...     :! 

B.     General    Properties. 

'    '  n.l'l!      '..,.!.!       KM'  !l,,!l-~      mr  m\^']\      tif|n-||ilrnt     (.11      tl... 

i-M-l'i"  •    '  •!   '  I  It, I.;:  ■  .ill-tiH;.  lit  I, I'll.  \i-   .  I'S-v   I".\...   1   (,,. 

I  !"  ^    ail    I'l.  .  'I  ii.itt'd  l.\    til.'  -..  .  .ili.    '    .iil..il..i,l;il    i.a-^.-ir- 
li.         •      ■ 

I    '...    \  ill.  |>M-.    lIM'.ll.'d       ll\         -.   ill  :       ,  ',,!..  ;,.,    •,; 

,l      I 

I  'l>'\      .11'-    (..ll.hl.ll.       ■j'li.-ll    I-.,   t!:,  \    ,:..    I!   .1    illllu->r    tliI.,Uiii 

;inini;il    ititiKl'r.uu-.    an.!    tl  .■    Lit-.'    ni.ili.ul.-    t- tui    t..    ai^tji.  _;.i!. 
t..urll.r    an. In    ili,'   inilufii.  c  ot    hrai.  ik-mm!   -.ilt~,  .t.  ..  to  l..ini    ,; 

I'lif   ;|l!t,ll''       1(1  l.iuullll!;. 

Solnhi/ilUs  .i|    tile  I  llli  t    pl.itiM!!^. 

S       S.liiM.-.      I        ln-..li:!.l,-. 


U.,:, 


(;l(.|.i,i  r 

.Ml:,-     ■:  ■ 

Mcinpii)!. 

I  'r;n;.ii  ■     Xlli.inm-i- 

Sft  omi.'ii  ■     \ll.iiiii.i  .!■ 

I'l-ptiitii' 

Casfinnj;!  II 

Niu  !i.'('pi.  tl   11- 

M,,.   li 

i;cl:i;in 

Ktral  11 


>         J         > 


II    ^^,l^^lt■ti 


1  '  ■!  I  il   1:     l:l    \'    I 

C.     The    Colour    Reactions    of    Proteins. 


I.     The  Xanthoproteic  reaction.      I  iIk    protiMn 

-.  iluti'  i::  111  .1  ti  -t   lui  !■■  .idil  all'  ml   1  itii'  tiiii  il  ■  'I     il  ■     >  ■  'ii.inf   ■  •!    >tii)li'4 

lllti;.      ,1<  1.1.         \     wllKi      Jili'MpIt.lti-     Is    iMllllril.         i'.     il     t'.  ■!     :i    IllimUf. 

Tl;i-    |i|i-'  i|iitil.'    tiiin-  \'  li.iw   .mil  I'.ulK    ilis-^>.l  .c  ;i    yrlji.v\ 

.luiK.ii.       C.Hil    liiiil.i    •';.     t,q.   .111.1    .ul.l    >irMiv^   aniiiiciiii.i    till    tin- 

Ir.K  trill    ;-  .ilk.llillf.         I  he  yill'A\    1  iiK'l.r   l-  tUllird  t'l  (il.inyr. 

Nc  1 1  I  ^  —  1 .      I  lit-  i-.^i-iui.il  11'  iluif^  1  1  llif  ri'a  tion  .in'  th.ii  ;i  vcIIhu  colour 

'■lii,iitu-'I   wlicii  till-  solii 1  IS  i>ijilfil  Willi   --irnnn   nunc  .iiul,  nntl  tli.u  ilu, 

-  .  '1..A  .  .'l.iir  ;-    it'ii^itirM  nil  the  suliscinictit  iiililili' 'Il  I'l  .-xmin.  )ni.i 

_'.      rill-   pii'i  ipitati-   1-.  line  to  tlif  Inimatun  ol   iiu't;ii'ii'tiiii  by  il.*    ...  ;.■  . 
'■'.    nitric  .'HI.!   ■•:!   ,ill..i!!i;;!  -   ..r  ;;l'il)iilin^.   tins  met.-ipr.)tein   liuin^;   insolulilt-   in 
strnMf^  niini'r.il  .u  uU     iSi-r-  H\    I.}  )    Itliilliiustli.it  .-ilhuiii' '-'^  .iii'l  p-'ptmif-.  ili 
d.i  iinl  i;i\('  llir  pri'i.-ipit.itc  with  pitric  ;in'l 

1  Mil-  \  1-1 11. u  c.il.iin  i--  i!u>'  1  '  the  t..rm;itMii  '.l  :\  luti..  i  ..mpoun.!  ..l  ~'.ni. 
.ironKilii    suli^i.iiii  >•.  I  1     ,1  ^iili-.t.iii.r  .  ..iit.iiiiinL;  tl'i'  1m  ii,'ii;>-  niii; 

■t  Tlu'  .•ir.im.iti.-  siili't.uKi's  111  ilii-  pr.iii-)ii  iiMlfi  111),  ih.it  .'ire  rc-punsilile- 
liir  llic  rf.iilii'n  :\rr  tvriisiiic,  trvi>ti'pii,inr  .mil  p!ii-ii\l  .ilaiinic 

5       <  >li  n   ,Kul.  ulivc-  oil  .mi  ni.i-t  '.  ■•4.  -..iblr  mis  L;i\f  ,1  -.wll  iii.i:  k'-J  \  iiitii 
pr.itei.    rt;ictii  m. 

Millon's  reaction.      TriMt  r>  •  .<  .  ot   tii.-  iii'.>tfiii  s.ilnti.m 
with    h.ill    Its    \.iUmi.'    ii    Mill'iii's  u  .I'jeiii.      A  ulut<     prn  ipit.ui'   k 
tiiiiiicd.      lldii    the    inixliitf.      Till-    pn-i  ipitatf    turns    bnik-iicl    r 
(.iilour.  III  ,li-,ipprais  ,inil  Ir.iVfS  a  red  suhuinn. 

X,,ll-  1  'rtii-  fssci'iiil  Ic.itun-  .il  tin'  iiMCtuiii  Is  the  rcil  ciil.nir  on 
liiiilii.L,  Thr  uhiie  preiipit.uc  in  the  tclil  Is  duf  tn  tht- nc'ii.n  .tf  the  mf-rniric 
nitratf  "ii  llu-  prnteiiis       i  Si'f  l-'\.  1''  . 

J       A  «  1-ite  prti.  ipitati- Is  .ilviM.ht.Tiiii'.l  s.  all  sDlutmns  (il  uir.i.  (>cij|-.\    J;! 

J.     Sulphates  i^iM' a  w  lute  precipit.ite  of  nu-rmrmis  sulphite 

4,      The   rea,:;fnt    is   tii.iiir    In-   .iissiilvim;   ,10  f  c,  iil    men  iirv   in   57i,i   ^ 
concentrated   nunc  :icid  and  diluting;  with  twice   its  bulk  ol  walvr       It   CMiuaui.- 
inerciirmis  .anil  niercunc   nitrate-,  excess  of   nunc  a.  i.l.  .iiid  a  small  amount  of 
nitrous  acid 


since  the  alkali  will  precipitate  the  yellow  or  black  ii\ides  ol  mercury. 
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1    II.     I. 


I  lie   r«-.v  imn 

<]>  att.ic  In  ii    i..   ii:.-   r 

nil!  naplithiil.  btil  i«.  iiut  L'lvcn  liv  Un/.m   n«  i<l 


n    .ii-t:i.ii.,         il,   I.,, I.  .   .    ill.,: 

II'-   nuii       Mill,   It   |„  ^n,  ,,    |,      |,i,,  I,, 


>   .  II 


1  III 

'    H    1    II   Ml 


p.iiiMl.!.-  |, 


III       I. 


M  -s    ., 


The   Miyoxylic   reaction     1 1,  i  kin-  ,,ii.l  (  ..1,  i.      h.u    ' 
'   '•'-    ''■••!   -i!!'    i!m     -.ii.^'  i-nlk  ,,[    ••,,  ,1,1,  ,  ,1    ,,x.,i„     ,„  „|.- 

•""'    ■'■'''    •'•'    "I'l'il     •'■'-" 1     ■■■n.  ml, ..till    siilpliiiii,    .11  ul. 

'""""'"-    "    'i'"^"    'I"     -"I--"'  '1"    V.Au:       \  |„;,|,1,.  ,,n^.  I,,,,,,.-;,,    il„. 

''""'    ■'"'■•    '"       "i"-        I  l  =  "    pMllili      ..,l,„ll    -|,i,.„i.,    ll,,.„lL'h    till,    v.li.ilr 
lliiul. 


N-i  I  -       I       K,,',,,  ,.,|    ,         ,  ,    . 

rm:tlii'i: 

1  Ir.at  hall  a  Iitri'  of  satiiraied  s„l„tion  nf  ovalic  ami  unli  )0 
-i.iiniiK.  u(  J  |„.r  .ent.  s..<liiim  amalKam  In  a  lall  .\1,iu1,t  W  Ik  m  all  ilu- 
lu<Ini>;fn  lias  bi-cn  ev<.Ki-,|  tht-  .nlution  is  nli.i.  ,|  a.i.l  .!,lut.-.|  ^Mihiu,,.- 
Its  vul.ime  ..f  ,l,si,ll,.,l  v^.urr  Tlw  H<,l„i,..n  ^.,^^  ,  <,nt:„n.  ..x.,l„  .u  a! 
xMlium  l.in<.\alatp,  aii.l  kH"\\  he  a.  ul  (<(  )o|  |(  ||(  i)  h  ,l„,ul,l  !.,•  Kept 
■"  ■'  '  '""I  l"-itl''  '  .'Mt.iiirn^  a  IimN-  <  hl..iMf,,rrn 

''       '"    ■'    ''•'-'^    P'-'"'   I"   yiamiiu-,  of   pmMli-rril   iiiajm -i;iiii   .■in.l    jn^i 
'iiwr  •Aiili  .h-i,ll,.,I   «at..r      MuuK   a.l.l  JSO  c  c    ,.l   satuiau-.l  ,.s.i1k    ,,<  ul 
'"'>l"i«   iHul.T  tl,r   i.,p  at   i„t.rs..K       |  .U.-r  ,.11   thr   .nsohiM,-   iiMKiu-ium 
oxalaf.  aiulilv  uiil,  a,.t;,   .-,.  mI    .M,  •     ■......,.  |,,rr -.miI,  c!,,I|,,1  uat,--    „„l 

l>Mitl,.  .,,  .,1„,.,.. 


I     . 


lu.n   ,!,„.s 


*       I'"'    '■•'•'""    I-    net    ufll    seen    ii    ihr    prctem    is    miM'il    uitli    itTtam 
laildl.vilratfs   (.■  ^.     uiiu-Mi,;ar),   ..«hik   to    tlie   cliar  pio.liii.-l    Lv   tlif    Mroni^ 

-iilplii  ' 

4.      It    i,   iii.iM  inip..itaiit  to  use  pure  Milpliuric  add  for  tin-,  i.-t       It  ...mo 

times  fails  i.uin^.   to   llle   pn-.,  tut-  l   f   nnonr   l.,  .   -n    tl,,.     ,,  ,,1   flliplov.  ■' 

'":■'■■' '''"K  t!i'-  le-I  I'll  . I  .,  ..:--;, II, >,.  like  til.i:;i  ..:  ;,,!,, i;n.  a 
•mall  amount  of  the  inatirial  shoiiKi  he  luatci!  with  a  I,a\  i  ..  ,.|  ,1,,-  leiiueil 
'^•''"'  '"'  '"  '  ■■'"  <-'li'aI  volume  ..I  siroML;  sulphuric  and  -Ilie  inixture  is 
^''^'^''  ;lie  proti'iii  di-soKes  m  the  strong  acid   both    the    t'uid  and    the 


II.  I. 


i;n  M  I     i;i  \(  1 1.  .\ 


i- 1  I*     I  .    r     ,11  I'l  ■■  I  li- 


'■        I  li''    -u!.-,!  in.  '  ...     I  1 ,. ,.  , 

iiM.  Hum  i.Vvpi,i|)li.in(;  'm.l..l  .iniiii..  |,ru|.i,.iin -acu!(  Cn  II      N.  i  i. 
I  II 


1.     Piotrowski's    reaction    (the    biuret    reaction).      I 

■"''•'•  "'    '■'  '..:;i  Ml    w.W,    .i;i    ,    V  c    .-    .'i    -,.nlii.in   ii\ili  ii,-  ,i!i,|  .i  ,]<    ,|, 

"'     •'■     1     1"'     "  "t.    N,.h,!l.,!i    Mt     ,M|,|„|     .iilph.ltr.       .\     \|,,|,.t     ,,t     pail 
<  '  '1    '111     I-.    |i|.m1ii-  •  il. 

^"''  '  l*'ii;il  ini|).)ri.-\ni.- in  ii-stin^;  foralluimo-i  . 

•'""'    t"l  ■  ■    .lour       li      . ..  ....i    .1.  ,.    ,..    ,  . 

|ir..^.    11^  «ne  a  voilet.  hut  usiiallv  eKt;-all>i,: 

-■       Th.'  n..m.-f..  l-...:...  ■■'  ■■      -,  ,   ,„,„  ,,   .,,■,.■,•.  n.u  ...,!.,■>!     ^.,i:„- v.  utt!  ,  ..  ,. 
the  t.riM      l.iiir.  t  i  (K.Tt(irmcil  on  stTiim  i-nafm-,.  I.iit  otl..  r- 

r     tr  .  t  ihiN  term  I.,  tn.-  I,  .uli.iii  -iMi.   I.y  allmnnises  anil   pfpioncs.   t-mi  1    • 
111.   Mil'  riotrou^kr.,  r.-a(iJun  "  to  that  im-    -  l>v  alfmniiiiN  .111.1  ^lolmlm. 

■     ;<ppla-vl   in  ifM'Mi  1-    o|    a   larj^e  amount    tii 

!■>    t!ii      :  v.  I  ■:.  -n    ,if  mi  -m  -,,:,, n   K,  ,!r  ....  I.      .1  ,. 


J.      Tile    test 

mav;i;f-iiiT:i     i-'pf 
alk  I 


uilli  .-i  1, 


'••■^   """  ''   ■uMMhiniiim  -uijMi.i!.-  11  mil  .1  III-  tr''.'i''   i 
-oclium  hydratf  as  directed  in  Ia    5^ 
•"'        '"'    ■'•■1' iiMii  :,   .^...:i  I>y   nt-arly  all  siilistamps  coiilaitn'iL:  two  COM  I 
^^roiip-  atta.  lied   to  one  anoilu-r,   to  the  sanii'  nitrn(4en   al.nn,   ,      to  Uu-  sani-' 
f.'irli.m  Ml.  m.      Thii^  it  1,  -^i-  ,-\\  |.-, 

t'"MI-  I  .  i.\|l  I   .  .Nil 


I   I  iNII. 


.\ll 
I  '  .\i; 


I    II  _ 

(  .  i\ll. 
Mil.  .i;.ini|.|. 


I  i\amid<-'  1     , 

Thf  udi^cl  tlic  reaaioi,  ,■..:.,  ,-i..i.  1,,.  1,:;,,.  j.,,-.,  i;,,_-  ,,r  ..n...  or  mon-  Kroiipin,;s 
of  tlu-  last  tvpt',  formed  by  the  condensation  of  the  rr^rh■^\\\H■  -roup  ot  i- 
.imino-acid  with   the  amini>  ^roup  of  another  iimim  : 

.i^iveu  In-  tlie  polv|iepii.ie.  elycvlalanv  I-!\  To -:  ' 


III 


I     II,  I  ill 
I    II. 


M!    '    II    '1  I     :    Ml  III  CD    :    Ml  CH  (I  M  ill 

'•'■^•.vl     ■         al.invl-         :  -,,,,,1:, 


I  Ml 


The  sulphur  reaction. 


•:it.'  I.I  I. 


ii)'li..l   .11  liiL-  { 
'It    sll 

I   II  Ml 

II 


'    l.«*Mtl>lfl('U  .1-. 

I    II,  s  s  (11 

1    il    Ml      .    II    Ni! 
(    (  .(  ill        <   I  .(  .1  I 


Molisch's  reaction,      ii.  i;                ;   ih.    diiiitcl  -...'utioti 

^■•I'li    n.iii     -I    |i.i:i  lii.iii-   .1    .,    I       -...], ,1,1,11   i,t    .ilpi:,!  :i,i|il,tii..l    III 

.ilic'lml.       Mix,   ,in,l  mil   .il  h  ml  .S  i  .(  .  i  4    i  i  iii  •■ntr.it.d  -iii|.!iui  n    .u  iil 

i:!i<l' I  i!i'    tlii 'I.       \  ^M.|(t   I  iii;^  I-  tutnii  il  .11  ill' mm  ti.iii  lit  tlif'  two 
iii|niii'.. 

^"l'~       I        I  li''   iiiiitmii    IS  line  ti)  till- (iriMMiif  [i)  a  i.Trl«iliv<lra!f  (4r<iiip 

<;;ln(i'^.Miiiti.i   Ml   llu-  pr.itfin       Tins  is  i-munii-il  l.\   tin    a.  :.!  I.  ■  f:;i  Tm.  1,  ulmli 
•    ■"'!''    '  'i  iilpli.i-iianliilinl  1,1  i^    ,■  t'ii  |Mii  [>!'  ~  '■ 

D.     The   Albumins   and    Globulins    of   Blood    Serum. 

'  ">    I'l I    i~   •,,!l.cii,l    ii!M   |..iii.,  ;,ti<!    is  alliinr,!   t"  staml   nil   tloUinn   is 

-■■  '•  ■■  I     '■■ '  ■•    •    ■•  '■•   '-■      ■  ■  I-[-rIlr,!   .   •■       ■■''.■■■■     •'  ,         ,     .  '„.^,   ,.II 

'•       I 'il^i     llii'    ^I'liihi     l;im\i1\    1.\    iIii.iIiiil:    ,1   I  1.  ,111.   .Ir\    uiuin- 
"'•'''   :ii  •!  <  \  liiuli  I  .  .  nt.uiimu  till-  >-ti  mil,  ,iiul  imuh'j  {\ir  t;i.uli;atiiin 

\\lllli     llic    slrlll    ,■!    !!;(     11!  lllnllli  t<  r     I  ■•     liAfi     Willi     ll),-    -nrl.n.-    Ill     till- 

ihiiil.      It  Is  usii.ilh   .il.i.iil    1(1,1(1  iw.ili  r  Iu-iii.l;  l.ikiii  ;i>.  jiMiir. 

>•        I  .iKr    llic    11,11  timi    ii|    ihf    s,.|uiii    ti.    Iilinii-.     ;i.iiwi.       It     is 
alk.iliiif. 

Ill  II I   idiii/iflii  /  Hill    lit     (tlhliiii  I  IIS    mil/    i/lnhiili  IIK. 

^^  In  II    ■■<    'iiliiiKiii    ct    alliiiiiiiii    or   fiidliiijiii    1^    licatf<l 
'I'i'ifi     ciTiaiii     1  (iii(iil  iniis.    liic     |.i(ii(iii    s.,.|i;,iali'~    t!(iiii 


5.1 

1 


1.     I. 


!•  A. 


-'>lull<>||       III       .1       liH  III       IImI       I'.      ill-<i|lll>li'      III       \V.|I,I         ■^,t\\ 

• 'ImI  mil--,     ililiitt'     .1(1(1-      111(1    .ilL.ilii-.       Till-     I  li.ur.;!'     i^ 
i-  iiMW  II     .1  -    •■  III  .il   I  (  i,i:jii  I.  t  Kill. 

It     '-(■(■III-   I  (  I   (  (  III  -I  ~l    III    I  W  I  I    |i|(  II  (•--(    - 

'I       I' I II'  III  I  CI  .11  I  Kill  1,1  |ii  (iiciii  .111(1  w  .il  ir  I  ■  .|i  11  ii  iir 

.:t  Kill     '  '. 

■'■'-'     I'lic  -iili-i'(]iKiil  .i;;;:!  Ill  I  iKi  I  Kill  .111(1   -i-|i.ii  .i)  Kin  III 

I  he    I  II  I  III  III    t  . 

I'lli'lll-l     |il  III  1--    lll.l  \     I  .ikc    jil.K  .'    W  II  lliillt     llli        ,1. 

I'll  il  11  |i|  III  r---i-  .III-  III  IK  1 1  .1  Hill  111  li\  I  lie  I  I ',11  t  K  III  III 
till'   -111  III  Kill   ,11 II I    ii\    I  lie    |i|  i-clK  (■  III    I II   III  I.I  I    -iill  -. 

Ill      ^I'lKl.ll      II      lllli^lll      III'      --l.ltl'il      lll.lt       Jll       IIKH'.l-i'      III 
;l'illll\     "If    alk:llliill\      l||i     III    .1     (cll.iili     |iiiilit      l;i\ii|||-     ,\r 
li.lt  lll-.ll  lull     lillt     ilirlcii-i'-    llir    liiiilciiiV    Id    ilL:;^lliI  lli.it  mil. 

'I'lu'  ic\  ci  -!■  I-  I  I  111-  liir  iii'iii  i-.il  -,,1  II  -,. 

Ill''  lii'^I  IIM'illlllll  till-  iilil.lllllli;^  hr.ll  riM^lll.it  mil  i'- 
lu if  \  CIV  -Iil:IiI  l\  .Mill  J  I  111  11  III  I  a  I II I  iil;  a  -^iiiall  aiiiuiiiil  uf 
a  iiciil  lal  -,ill .  |iii'ti'i,ili|\  1  hat  (it  (iiic  ol  t  lie  a  I  ka  I  i  lie  t-.n  1  li-. 
I  .</.  (  ali'iiiiii  I  liloi  nil'. 

'I'lir  iiiat.'iial  |ii  iiiliii  I'll  li\  hratiiiL:  llir  |iniliiii  willi 
\\iitcf  I  an  lie  ii'Mai  iji'il  a--  a  li  \  il  ii  il  yt  ir  |ir(iiliirl,  nicta- 
jUdlfiii.  It  llii'ir  lie  a  -iiIIk  lent  anmiiiit  of  aciil  m  .ilkali 
|iii'--t'iil  I  lii'ir  I-  im  aLi^liit  iiiat  mil  111  I  lii-  null'-- .1  I  I'lLiin 
iiiimuiit  iif  nciili.il  -,ilt  he  |ir('-.iiii .  In  ^ciicial  it  i.iii 
III'  ^talcii  that  llir  --niallcr  the  aiimiiiit  of  iiriiti.il  -all 
|irr--('nt.  the  -inallri-  i-  I  lir  aiimiiiil  ol  alkali  i.|  .irid 
iicco^arv  to  iiihiliil  a;:;^liil  iiial  ion. 

W  lii'ii  a  iirotcin  i-  f  ir.itfd  with  ,i  dilute  ariil.  i  .-/.  1 1('|, 
;i  ^alt  i-  foinird.  Tin-  i-  li\  diols  >id  li\  uain  into 
|iroti'iii  and  ficr  11(1.  wliii  h  can  he  <  iiiii|i|ct  cl\  iciim\cd 
ii\  pi-oloii^cd  diai\  -I-.  I '.lit  if  Mich  a  soliit  mn  of  |iii,liin  in 
ui'ak  acid  he  hoilcd.  the  coa;^iiliiiii  that  form-  (on-i-t-  ot 
the  -alt,  that  i-.  the  IICI  i-  |Kiltly  reiiio\ed  fioin  the 
soliit  mil  on  coa;;iil,il  mn. 


nil.    :■[<■  ■II  i\- 


rii.   [. 


A-  fc^:  111  I  ~  I  ill'  I  (III  lilt  Kill  (pf  I  lie  lUiili'ill  in  "  >-(  )l  1 1 1  ii  )l  i ,' 
It  iui-  Im'cIi  ^iirwii  t||;i|  tl:c  |ialli(  ic-  illv  ivall\  >ll~prh(ir(i 
il'  '  ll''  '■  -"l\''Mt  ■■  ,111(1  1  li;it  I  lii'V  (i\r\\  .III  clnllicil  cllilluc. 
'I'lii-   (  li;ilL:r   (lilcl mine-    tlic    ~t,iliilll\     (il    tlic    ^\~I,.|||.   iiiid 

:IM>  I.hImI-  IcIKJilli;  I,)  ivdllci'  III,.  ,||;||o|.  |,|-,,|||(,1,.^  |,|-,,. 
flj''''''  ""I  '"■  '  "•'-I'l'i'  ii'll-  'i'iic  -l-ll  cf  t  he  (  li:ir'^r  (III  t  lie 
I'^ll'l'l''  I-  (i.'tr|-||iil|c(i  li\  tlic  (lir|iil,,il  n^itiiiv  ,,r  ill,' 
I'.ll  '  I'  !'■■  .lllii  ln;l\  ;iUi.  ,lc|,|.|iil  ,111  I  lie  Hill  II IV  ,i|  I  he  ~(,i\  cm  . 
i  l;i  1  i|\  li;l-  v||,-\\  II  I  1 1, 1 1  ill  I  he  (  ,1-,.  1,1  1  he  lUdl.'iii-..  \\  liii  II 
li.iS''  .illl|ill(il,Tlc  cliiil.l,  1,  I-,,  Ihf  -l-n  (il  ihc  |.;illh|c  i> 
\in~'\,\,'  wltrlt  llic  llunl  1-.  .1,1,1  ;iimI  li,'L;iil  i\c  wlnn  ;li,> 
I'll  I' I  i-  .li  kill  inc.  W  l,,.|i  ;i  -lit  l~  ;i(|,|c,|  1,1  ^11,  I,  ,,  ,  ,,||(,i,|.i| 
-^'il'l'  ;"!'  il  •■\,  I  1  -  .1  ,(i;i-llhil  l\c  cric(  I  U  Inch  (|c|,cli,U  ll|>,  ill 
"I"'    "I     i'~    Kill-,    llic    I  (ikl:iiI,i1  I  ii'_;     K'li    iiciiii:    thai     wliiili 

I.I  i  I  i'-  .1    ,   1 1,1  rue    ,i|i|iii-ilc     III     -i;,;!!     td    I  I  la  I     oj     t  I  Ic    |  la  It  1  c  i,  ■ . 

'  ^"-  ■  "ii^iil.it  i\  c  |i(i\\  iT  UK  I'ca-c-  ia|,i(ll\  \',  ii  II  t  he  \  aiciii  \  . 
'Iiil-    Hi    III   i!     -dllllKil:     the    |iriileill     li.i-    ,i     |i,i-ili\,.    ,|i,i1l;c 

■iii'l  -"  i-  jii.',  i|i:l,it,  .1  h\  iicL:,iii\,.  ion-,  and  it  i-  Imnid 
'''•''  '•"'  |"ila--Miin  -all  m|  ,  iliic  acid  lii\.i!ciit  i-  iiiii,  h 
I'""'     'INmIIsc  th.in    ihc   |i(,ia--iiini    -ait    (i|   -iii|i|iiii  ic  acni 

''i^''l'iil  ■  .mil  ihi-  nnnv  ihan  ih,'  |ii,ia--iiini  -ait  ,if 
II'  'I""  liii'iii-  ai  i.i.  I  n  .ili^aiiiK'  -dhil  Kill-  on  I  li,'  ol  lici- 
''•I  11 'I  '111'  I  III  loll   I-  I  he  (  (lapiilal  i\  c  ion  and  ,  ci  inn:  i  hloiid,. 

<''■<!  i-  liMTc  cili,  lent  t  h.iii  ii,iriiiiii  ,  |i|,,rj,|,.  ilaCI  .md 
'III  -   iicMv  1  ha  II  -odniin  ,  h  loiidc     .\a  <  'I  . 

In  Ihc  lollowin-  two  ,\,.|-,  i-c-.  th,-  c  \  |  ija  na  I  i(  )ii.- 
I'i'i'ii'l  Ml  till'  not..-  ,irc  -litlii  iciit   loitdeiiicnl.ir\' -t  iidciii -, 

!  '-'-•     ''■■■.        .1 1. IP  wall   1.^  .  .,  .  Ji-nljcd  wa'.cr. 
'''    I"  II  3  I  .' .  '!!  .1   t, -t  tuiic.      riic  solution   -om,;iiii,.-  ',„•- 
'     ■  ;  il(-(tnt,   liii   •-..  dclmitc  (()as,'uliiiii   is  toniu/d.     (Dol   tlu; 

I  ''    'i!'!    1    i     :  :.  acetic  acid  dioj)  hy  drop.      A  ptcc  ii)ilalc 

■  ;.ij'n>t(iii  1-  tonii.  ,:.  -olu])le  in  excess  of  and. 

</•)   r.d'i  .s  (  .,  .  with   two  drops  of  1  per  cent,  acetic  and.     .\ 

\' '     '    dooiiKiit  i.i.(  ijMiaic  I-  toniuil.     Cool  llip  tul>e  and  ,^Ad   two 


en.   i.j 


111    S  I      (   '  >\i.\\    \  I'll  i\. 


'> 


iir    t!ii(c    (Imps   ,i\    sti'iiiL;    imrii     :i(  ul.       I'Ih'    pi  r.  ipii.Ur    ilo.-s    nut 

(ll-,,lxf. 

((.)  TriMt  .T  r.r.  of  M-i  mil  w  it!i  '4  pn  ,  it.t.  hwip  i.hloi ,,  ,u  hi. 
drop  liv  (Ir.ip,  till  t!'..'  siilr.iiDn  i^  c  l.-.u  (.ili.uil  5  ilmps  air  iiMi.ilK 
lii'i  f--,!!  \  ).  I;, 111.  A  pr.i  ipitati-  i-  iMt  t^irmi-il.  ('.^,1  i!i,-  iuIm- 
.•ir.ii  .iilil  ..'  pi't-  ( cut .  -'  idiiim  (  arliMii.itc.  tliM]-,  'tv  dr^  'p.  \  pi  >  •  ipiiai" 
I-  r  'I  Ml.  il,  \s  hh  |i  ictliss,  il', ,',  III  I  \c  .  s~. 

1./)    I  '"'il    .S   (  .(  .  V,  ;!ii    UM)   (imps   ,,!'     ;    p,.|    .  ,  lit.  N.I  ('(  )  .       \ 
coaiJuliliii  Is  i|.,t  t'liliiicd.      (■  :ij  t':,-  tilli.'  aii.l   a. 1,1    1    pi.-i    .  .-iii.   ai  ctn 
IV  ii].        \    prr<  ipitaii-  it    ir.  ;.ipn<t''iM    is   t'.iinird,   s.  luiiii-   in   i-\.  c-s 
(.1     a.  i.i. 


«'\]i|.iaitil   as    Inllows:    ieriini    (..miains   twi)   varieties   m    iinitciiis,    kiicwn    .is 

Uli'I'ill:"^  ;':■■!  liloirr:;,  v.!,;,';  n  .•  ,  .  ,i- .;l.it,  ,1  l.v  Ii,mI;i-..  pn  .<  ,.!,.,!  .hr  t',,. 
tvii.  ■  1      •,,.,.,/  . 

iar..i  ,;  .i.  .-l  i  ■-  i .  n:-  iui .. -i  ■  ,  ;  ,.,i;  r-i  ra;i  ;  -  iih.iiair  '  in-'  IT-  'i.'iii  ^  ;ti  ('  ill  >-a  .  .ii  ii-. 
the  alk.iii  .ns  the  lfm[>eratiirf  rists  .-md  ,irc  tonxcrtt'd  into  a  sulist,inrf>  knuwn  ,is 
"1''  1  Ahich  IS  r  itfil  l)v  heat  uluit  in  ••oliitloii       It  the  re.icdon 

1"   ':  I' I'l    as  II  ■>ti'ins  .are.  siinilarlv,  ronwrti-d  t"  ttiitaiiroli'iii 

l'"l  '<  '•  l>o  iieiiir.il  (II  oiilv  taintlvand.  a;  iii  (/>),  a  ci>;(i;iiliitn  isldnniMl 

'"1  !>'  i'  '  •         iiiaKulum  coiisi-i-  ^f  0.„-  whule  .>l'  tlu-  aHuiiniii  .cid  L'lilnil:'! 

ar.i'  'if  in  water,  dilute  .1  liliitt- alki!  • 

I  lie  .addition  of  tlio  nitru  u  :  1  ai  i/'(  is  to  cnsuru  tiiattlu.- invupuate  tii.ii 
.ippi  .irs  111  l)oi!iiij;  docs  not  Lotisist  ot  cakuini  or  mai;nusiiim  phosphate,  uhu  li 
1^  soluble  in  dilute  nitric  ami  That  such  a  plmsph.atic  preri|iUate  can  lit- 
fornieil  on  l>oilin(4  certain  solut  .  n-  i .  -li  .■.  n  li\  tin-  f. lUi.M  au  t am  i  n.ia  Tr.  .<: 
a  solution  ol  cakuini  cliloii  i 
...i'  !!'M  ,  ..Initiate.     A  preci:  '         !  ■  ■ 

'  'he  precipitat( 

pai'-l  i:.ii--        Hoil   the  .-iolutioi!   I"!-    iMi!    I  ivaulc       .\   >>:::'.■_■  p:  ■.■■_:pa.iti;  appi..i:  . 
Adil  a  drop  or  two  of  nitrii  acid      Tin- jirr.  ipit.it-- di — ohrs      T'v  appearand" 
<)i   the  precipit.ate  of  Ca-ll'i  '  ' 
as  till-  <"(  )j  IS  evolved 

I  ;d<f  3  <".'  .  diiut.d   s,  iaDuiii    a   li-st-tulic  :   add    iwi 

liriipsi.f  1  per  iiiii.  .1,  1  I.I  a.  id  and  pi.u  c  tin-  Ir-Midi.  ;n  ,i  iic.ikn 
of  water,  supipurllilt;  it  hx  a  .limp  s, ,  iP,,;  ;  ,;  ,  :  ■  pa;.  h  the 
IxittiJiii  iif  the  hcakci".  Heat  '.h.-  u.il.  i  wita  .i  |;;ri--:i  ilini.-  and 
note  the  tciiipcratUK.-  .it  \Oiiili  <  .  ..ii.;iil.iti.'!i  In  jn;~.  It  ii-n.il]-, 
cotnmi-m  .  -  .it  ah.uit   7ii   i  ..  .md    ,s   i..iiipl:ti-  .c    -.   (  .      It   tai.. 

1)1.1'  .■  .  iai  liv  lii-tumi    7i     ai'd    7 'i    ('. 


:  1 

^  1 


I.ic   i...h>i;l,. 
lilslitwili,)!  ■ 


■nil.     I  K- !  ■  I  M  N  ■ 


M    iiic  Ltiiiitiilraltoii   i>l    till- 
■  i'rtr.itinj;  am!  d  -ii'iuw  -n'lv 
;lii'  coayu'   ■ 


I  I.      11,1.  ■•  ..:       ■.,..•.    ,,..       .  :,    :   .;:1„.  ami   ■       .    :  , 

''  '  •  ''^'  111'."  :ML'  nii\ui;<-.  I  :  ;!  ,  tnl.i  witti  Mp.n^' 
al<  i.Im.I  ill. It  lia  ■  ,  :,  \  i.,ii-iv  been  cooled  to  ahom  -    <   ..  .ni-l  :;  \ 

uliitf    pi(  MiHtaii-    ,,t     tin-    pioliiii';   is   ;'     •         ,       I   lii-i    j  :u| 

ti.-.il  tile  ,ii.-<  i;iiaii-  \\  ,|ii  ^.  ,i;.  ! .      It  di , .    . 

'    '■        \i!"\v   a  tcv.   .        ^  ,  :  ,.;:,  ;.,    j,,!|    ,„,,,    ■J,,,!,-     '  .    .       ; 

•-!ii'n;;  all  .  i||..l  al   i.H.iii  t.nii.tTallllc  .  ;  i ..;[.:;, il .  ■i.J. 

^''■'1^''  ^\<li.iiKl  Mil-.'.  I'  -taihl  I,,!  hall  .;n  li..ui.  I'lh.  :  ,,]i,l  tr.-al 
1^  '■  I'l.  .  ipitatc  uiih  water.      It  dufs  not  disMtlv.-. 


'-'•  '"  .ii."Ui  1  .  .,  .  ,,|  (iiiiit,,!  :-ciuiii  ,1(1(1  ,1  !,  w  (Ik,],-,  (it 
^"""^^  a.cti.  .1.  III.  \  pj,  .  ipil.ii.-  [.-  II, ,t  1.  line,!.  Niiv,  .uii!  t..ar 
"•   tiM'  '.li.'i  ■■■  ..t   -ti.-ii-  !!iti  u   ai  nl  :  a  V.  lut(    ['n  .  ipu.'iti-  i^  ■    •■■■..!. 


N..|  I 


■:  ,1    :■  ills   are   not    pnx  iprt.iii  .1    !.v     a. 


.illvniif^   Ir.ini  iiiiuai.  (..•i>iMio.;;fn  ami  miil.-npnii.ai)       \hv  action  ..t  nitric  acui 
(.11    '.eiiiin-pn.tfins    i>    t,     pnnhicc    mftapn.tuin.    uIikIi    is   in-dr,!,!,-    i::     s,'/r,;..- 
niint.rnl  .uids      Tin-  prceipital.ilitv  .if  alhiimins  and  Kl"l>iil  ' 
Htllcrs   leM   t.,rl!i.-,   M..I,  .iw  in  ii;  iiu-  i  |-:\    _.-si 

Pi\\!l>i!u-fini;    iiy    Alh.ilnnUl!    />'(,/:,'( /.7  s. 
'  *■         I  1 1.  It    -T  .  .(  .  .  t    (1 1  lilted   -eliKii    Willi    tw.i    ..]     till,  f    ,ii,.i,.    III 
^'""i-~    •"<!!'     •!'  "1    ami    t'.\..    (l!..|.-    lit    ]».la--:iaii    fei  i. ..  >  ,mal.  .      .\ 

^^'ii'.-'  pie.  ipit.!!.'  IS  t,.niHii.     I ;,,,;.      i;„.   p,, ,  ipit.it,-  d,., -.    ,;.,i 

(ll'-si  ,I\  (,. 

''  '        '  lil. inn. .-(••.    als.i    ,u\-     prci  ipiijiu-il      1>\-      p..ia^-.iiiiii 

'<    liiit  the  precipitaii'  pri.diitcd  d:.,siil\c.,  .,n  .vnrmiiii; 

■'■'-'■'■'I!''-"-     -  .-"K-     (Stt^  K\.  5J  ) 

J        riic  preeipitati-  and  Hind  eflt-n  liKMi', 
I  his  IS  due  til  a  di'compdsitmn  (if  tlif  lu.l;  .,), 

I'll-i'ii  ■  iL.iiiK    -•uli'.t,-!!!!'!'^    -mil  ,i>  pri. It'll.. 

'"  -.•"!.■  ■•iiiati  dill, ted  ,ili,n;t  iiii  time-  aikl  .n  Mlilied 
'■'"''  ''ii':li  li^'iii"  lil'iiii  a.  id  .uld  a  lew  dii'i-  ,,|  taiiiiii  .i  ,'.  .\ 
\-  late  .  it   In.iwa  pi,  ,  iiui.itc  i-  i,.mi,.d. 


il.  I. 


I  U<  '  1  I   1\      I  i^I.i    1!  I  1   \N  1  -. 


It 


1'.       Ii'.ii   3   (  .(  .   ni    ilihi'icil    -Miiiiii    /,  .;ii   ,111   ■    iu.ii  : 

I  .--liai  h'- ^iilulidii.      A  wilii\vi>li  |iir(  ipuatr  i^  h.mi'-il. 

N'li        l-.sliacli  s  solutmn  IS  prrpar<.-(l  liv  ilissulvinn  10  yrms.  of  jik 
'   l(;ciii:-    ■■*  .  itni- .ir  m1  in  v.alcr  niic!  inakmij  the '.r.lnti.m  lip  to  I  Iitr.- 

•'•       \'n!il\   -'iiic  (liliitfd   scniiii  w  it'i  ililulr  h\ili.>,  liL  1 1.    ,,,  i.l 
•i:>'l  ■iil.l  ,1  t'V,  ili.i].-  .  !  ]  ..[.i~,i  ,  tner<:iiri(    mliiU-  i  Umi  k,'-  ,-.!-•  v.[\ 
\   ^^  liiic  \r.i;  ipit.itr  i-  td  iiicl. 

Noll.       I'.nu  ki' •>  n-.k:t-tu  .^  pri-paruil   hv  ili-.^oI\  iii>,'  50  Krni    oi   poia-.-.aim 
■  iliilc  in  500c.r,  wa*  r   ".atnralmy  \Mth  mfrriinc  lodido  (l.'f)  i;rin  t   anl  i-ril- i-ii,' 

;.  t'.  1  htiv 

1^.      A<  iditv  ,S  r.r.  1,1  x-riini  u  nil  chliui-   livdi,  h  liluni.    a^  :.l   ami 

.1  Kl    a    >.il;ui"ii    Ml"    pn.,~:,!i,  ,:ii!!;,r,     .['•■].      \    >\i-t.-    i .oo  .•..    ,., 

pri  p(Iiii  111. 

I'lWI/'imllntl     />y    1,'u-     Sil/ts     ,.l     t''L     lL\r<  \      .\ht,l,\. 

!''•  '"  <liliitcil  -.Mil!!  a(i>l  a  !fv\  ih.ip-  <  4  inrKi:!!,  ^iitiatc 
-  'i»t''"l-  A  uilltf  pill  ipitatr  i-~  l.irni.il.  -r.hiMr  ii;  -atlliatcil 
""I"'"'  I  lil-'iiilr  -.iihitiiiii,  .111(1  wpii-i  ipilatcil  tioii:  tir-  1>\  thr 
.iikliiuill  I't  dilute  ii\dr.ii  lil.iiii    ai  id. 


'I  UJi-  -.  ^liHli'll.        .\    p!!-'   ipi- 


-"•       I'"  cMutrd  ~.i  mil  .idd  Id!  ;. 

I.ltC    1--    Il  iMIIcd    SI  (llllllc    !!)    r  \i  i-.~. 

-''•         l"dllu!.il     -iTiiMl    add    i.ipp,-!     .-iilpji.it,.     -..,lu!l..II    d|..p    l.\' 

'Imp.      A  hlni-li  -;,'\    pt,-,  ipit.itr  1-  iMniifd. 

'  "  '1'1'1'id  ~t  m:ii;    add    ,i    -.i  iliiti.  m  ( .1    had  ai  rt.ito  ,  ,i   l.a-,ir 
li  ad  a<i'tatr.      A  while  pr,'<  ipitatc  i-  fi.rnKil. 

■|  lie     nniaiiiii.-    <  \cn  i-i-    of     tin-    -,,  M,.n     ,|i.il     uilli     i),.      -|.,(.al 
rli\Mcal    |i|-o),iati,-   of   the    _|ol,,iliii-   an.i    ,ill,iihuii~   o|^   -.  iiiiii. 

Globulins  aiv  iii^(duldc  in  di^iillfil  walei.  I.iil  -(diililf 
ill  dilute  achU  ami  alkalic-,  and  in  weak  ^(dii!i,,n-  oi 
iifiit  lal  --all  ■^. 

.\  neutral  ^-(diilhiii  in  a  dilute  v;i|i  i^  e(iao(||;,t,.d  on 
lieir  lie-. 

•^    -oliii  ion    in   dilute  ami  (u-  alkali  iv  .(ui  \  eii  ed  int.,  a 

-I'lllt  iell   ol    nie(a|iri)tein   nli    ImiiIIiio. 

It    'Ik'   ,ui(d)ulin   lie  di--(il\e(l   III  a   iiiiniiiiuin  anioiinl   ol 

;l       lioiltl-il       -..It       .. III,.  <:;;.:         :::.!       •!  I..!!        .         !  !!        ^  !  .! 

:  ■:■:••! :     .;:;•.:     ;  : :;  ■    ■:::;;;;.■;;:     ;  ir    it  i  i  i  i  m  *i  i    'with 


I  III       l'K'..|  I   |N>, 


fell.    I. 
-•N.'i;.l  ^"iHiM,..  or,|i^lill,.(luat,.r.tlH.n|,,lMilini.,,artmllv 

'"  '^''''1'  ''"'-I"!'''!!!!    in   ^,, lull. .11.     \\   il,,.   n|,,lMilin    I,..  ,||. 

7'^'' '''""• -"I  ■"•^'ll.:,l,,tlu.n.  ,.,„.,„■..,■, ,M(.t,..,Mm 

ililiit  mil. 

'""'      -'"'"lli"-      ■'>;■      rn,u\,\r\r\\      pi,  .-i ,  ,i  I ,,  t ,-,  I      l,v     full 

^•"'"•""'"    ^^="'    '"auiH.Hiih,    Milplut,.    ,,r    i,N     iMir-.aiiir,-,. 
"""    "'"'    ^""iNniniini    ^1,1,, I,,, I,..  ,.,.    |,x    iivatinrni     n\    tl,.. 

"''""""     ^^"''    •'"    '"I'IhI    n,,1iiim,.    ,,|-   a    ~at,,,atr,l     m.ImIi.m, 
"I  'iiii  niiiiiiiiiii  -iiliili^itc. 

Albumins   aiv    .,,|,,l,|,.    ,,,    ,|,-nll,.,i    „,,,,.,■.    ,|,lnt..    .;,], 
^"'"li"ii--  'lililli'  achN  and  alkali,  ^. 

■\     iHiillal    -dliitidi 
liiilli  II-. 

"^     ~"l'l!l"M     ill     liihltr    .Mhi     ,,r    alkali     I  •■.vnlrd    to  a 

-"'"'  i"ii  "'    imla)ii(,I,.|it  >)ii    ImiiIiiii;. 

^"'"'■""^   "'    ^'ll'iiiiiiii,  atv  ,„,lv    ,,.,ilialh    |.iv,  i|Mtat,.,l 
'"     -•'""•'li'"i     \Mlli      iiiaL^ii...iin,i      ^iilplial.'     ny     l,\      hall'- 

",'""""""      ^^'"       ^"""" -Hipl,,,,..     ir     ,!„,     .va.'tl.MI     Ml- 

""'  -"Inlim.   h,    ii,-iHi'al  <ii   alkaliiir. 

''"■'      ^"'^     '"""'    '"lll|'i''trl\      !MVrl|,r,,ltr,|     l,v     M.lllli.ill. 

"'  ''"'-■  -iil'-liin..-  ill  III,.  jiivMai.-,.  ,,ra,  i,l. 

''"■'     ■"■'■    '■"i<i|'l''l''i^     |M,M  i|,iiat,.,l    l.v    lull    ^atniatini, 
""''  ■<i'iiii,Mii|.ni  -iilphal,.  IV,, III  a   laailial.  a,  i,l 

>i>iin  I'lM. 


'I'     I"     \\.ilc|-    ,,!■    -all    I-  ,  ,,,iul|l  lt,.,l    ,HI 


III-  a  I  i\alMic 


.N 

;l,)l,iil. 


--  til  I'u-  ,  ■..:u  t  dill,  r.  11,  ,-,  \<ri\yfi  n 
'"■■"^       >•  nir    -...v,;.i,   ;.,,:.!■  t,,,all  L;l,.l.iil,ns  .ili  il„.>,.  |,,..„ 


caKulahh-  pn,,.,,,^  that  are  ,„h,l,|,.  ,„  ,h.„„|  ,,„,  ,„.,  ,,,.  ,,,,„,,„,,,,,  ,,^.  ,,_^„. 

.      r.,  ,n,n,.,„,„m   sulpha.,.       o.h-r.  (..Khuhn,   th.-  aullu.r)    uo.,1.1 

■   '•   '       ,  "l"'!'"   -'  th,.M.  I,.a.-c„a«„lal,k.  prclc.n.  ,i,at  arc  ,ns„h.l.le  ,„ 

,;!';:'  ^"'','''''"  '"■"■"•■•;•  -•'!'  -l'">"n^.     There  ,s  n.,  .louht  l,„t  .lia,  ,he 

,  ,     ''    ''"'"'    '"    ''■'"    ^aoiratu.ti    of   s,;r„m   u,tl,    ammonium    sulphau- 

',";.,''  .'..Mancts.    one    iiiM.lul.le    iii    uat.T    (pr.'.-jpiiatf.l    t,v 

'"■  ...11,,   in  water. 


in.,.l!:I.!,.   h.„!v    •■,„..!,  i,.,] 


■■■  ihf.  ialter  ciitti-r>  at  all 


<  II.  I. 


I.M  'I'.l    I   |\- 


13 


li'lmlin    t. 


irom   M„.  ,Ul,„„„n   ,1,,,,   ,.  „„lv  ,.,.,.,,.,,,,,.,1   l,v   lull  .a„„a...n  u  „!,„„„„  .„„,., 
-.Iph.m-        Ih,.,-,..,„,.   „   >..,.:ns  I,,,,,..  ,;    ,„,...,„„,,-„„,„,„„,„., 
liial  p.,f.,n  ..|  III,-  s,.rii,„  ,,,,,„:„  ih.ir  i,  ii:-  .I,,!.!.-  ,„  ..v.-it.r 

I'lliltr     3    <   .(   .    .,f   MTUm    Ulli,    3M   C,    .    ,,t    ,llMlll.-,|     U.Ur,  \ 

'■""•     '''""'"'    ->':-.-.l..l.ul..,-.f,,„:,.,|.        A.1,1     -.)     p.,.l„J„,.i,i,„,. 

'"    '    ''•'•  ■'"'"    ■'"'^^-  ''"'I'   I'v    .1,-,,,.     Tl„.   ,l,u„|   1„.,,,„„.„  .,,,,„,,. 
.mil  then  (  li-.tr^  up. 


.,      ""'I,'    ,     ""■   ^■'■■'"'1'"    '"    "-■    -'■>'„„   :,    n.i.l    ,n    -eintw,,,    1,,,,!,    |„.    ,.,„,    ,,, 

■olut,.  .,  I..  ,„,u  ,n,,„Hl  u„h  ,u,t  .-„„K„.n,  ,K„1  ,„  ,uu,r..l,M.  ,1,.  alkal,    a  , 
lar^..,-   ,rar,,n„  „,    ,.„,   ,,„,,„,,„   ..  „„•„«„  ,l„wn       Wh,-,,   an   ,■>.,..-   „i     „ 


■  ul]r.\  tin-  L;I,.l,|ihn  .li^>.,K, 


IP 

i;nu  li 

f    a.  !  ! 


-•"^-      l'"-l'-"<'     .-i     sr.prnMM,,     ,,|     ^l,,l,„li„     !,v     ,|„.    ,,,|,  ^^^,,,,, 
""■"""'■      ''"    '-^    ■■'••   "•    -"""    ",    .,    l„.,,k..r  .,,1,1     ■   ,,.    ;,,i„„„     ^."^ 

''"''"■'   "''    '    I'-'-   ■'   '■'"    ••'"^la>ul   I .l,M,ll.aluat,-,.      s,,,  ,,,'„i 

allnu  ihr  uuMuu-  tMM.nul  l,„  ,al„„.l  Jn  ,„,„i.!,...  .\  p, ,.,  ;p, ,,,,-,  .( 
'"'"''"'"'  ^'"''■-  ''"^'•"'  V"-^  ...letnllv  p,„,,  .,11  ,1,..  M;p,.,,rnmi 
'''"''  ^""'  '''^"1-  '!•'■  M,.p,-iul.al  ,l,,i„;l.n  u,..tu,,,.,|n:,lp:„, „,„.,„ 
<lfant,..t-t.il.,-..      WiilMlu-,-  p..  ^.^MtlM■t^^,,t,,il,,u^,^,.^,,.;M•.. 

J5.      .\,hl  a   .T   p.,.   -mIui,,,,,  ni    ..,!,„„,   ,hl.,n,l,..  ,!,,,,,  i„.  .,,,„, 
I'll  th.'  ^l.,lnilm    !,,-,.    lusi   dis.,,;,,.J.      |„,„|,.  (|„.  ^,,1, 
l'"Ui..n-.  A.  I;  ami  (". 


iiii;''ii  in!,>  till, ,. 


ti-i. 


<")    i''<'i!.      ■rile  pi,.t,ni  I.  <  ■i.iyiij.itf,!. 

"')    n.lut,-    with    al.out    IP,,,    ^,,hl^l,■.   ,,|    ,l,.,,ll,,i    ,,,,^ 
i'lii-  t;l,,l)iilm  IS  p.iiti.ijlv   n.p,,.,  ip,i,,t,-,i. 

'cl  Tta-at  uith  at!  ,,|ual  v.,h;,n,  .  ,t  .atur.a,al  atnn,,  „„.:,„ 
^"il''''»''-       :■""•      Tl„-.I,,l,ulm  ,M..p,,..  ,p„a„.,i. 

-"■      -^''''-H-.'.  li  CI.  d,,,pln   ,|„,p.  ,,11    th.-«l,,!.,ih„  ha.  ,w,s/ 
<lis«.hccl.      Divid,-  th,-  .,,hu„,„  ,nt,,  ihiv  pwith.ru..   D,  i;  aiul  \\ 

'■'''  ■^''''  -'  I'-"  ■  -'"I'liiii  <ail),,naf  s,,liiti,ii;  till  t!,-  ;jI,,|„,||„ 
1-  pa.ti.ally  it,  i,.,-,pit.tt.al  '.,.„■  ,  „■  tu„  .!,,,,,.  ,,„|,  ,',,,. 
n.cessir>  ).  X.,^,  a,i,l  .,  t.-u  drops  ,,t  3  p.,  ,  ^,,j,(,,„  ,-|,|, .,  ,j,._ 
1  li"  pic,  ipitat.-  ,:|  -i.hiihn  1.  diss.ih.-s. 

''■'    '■'"'    "'•■    -'i"'^-"-      ■li"-     ■■"■ten,    K    n,,t    ,.,a.,Uat,.l 
V-,M,i    uiuk-r    tiu.   t.ip  a:ul  .uUl  vivukU  J  p.c.  ..kIu,,,,  ,  .,ti„.„ai, 


I 


n 


nil     IK'  'II  I  \- 


(  II. 


1'     pin  l|iIt.lW'     ■    '.,■     II:. M|. I.. I. -Ill     tli.il      h.i,     l),.|i     luMlinl     I A 

1'  'ilinu.      N-u    add  a    t.  \\    dmi.s  ,,t    .->   p..  .   s,,.ln,,,i   .hl.Mid.. 
I  III'  piri  ipilair  ill   iiii-iapi.  .tiin  dwr^  ii,,t  di^s  ihi-. 

''      I'diitf     with    ah.. lit     ti\.-     M.liiiii,.-.    ,,|     (IkiiII,.,!    \\  it(  :  . 
I  lie  .ul'iluil'.ii  I-  ii.il  tlili.wn  ..lit  fit   ■-.  pli!ti..ii. 

^'^'^    alwuil     111   ,  .,  .    ,,|     iindiiiiPd    -r!,;!ii    uilh    an    rs.ntiv 
'•'lii.d  .|i:,iii:it\    ot   a  .-atm  Ui-il    s,,li.ti(,ii  (,|'  aintii.  .iiumi    -iilphati-.       \ 

tllK  Ik     wIiIIc     pir,   ipilatr     I-     InMll.d     1  .  ill-l -t  1 1  II:      uI'      ill.-     ull,.],-    ,  ,t     ih,. 

:-;l"l"ii'!!  and    a    p..iIi..M  i  .1"    tiif  all  .iiiiiiii.       I   ilt.i   i!iimmm|,  ,i  j,-.,    |,|(,  , 

p.ip'  •  '        :        •    ~t-tlil)c.        I. all.]     th..     Iiltialc     A.      ^.  lapr     tia- 

pK'iipilat.  ..II     til.-    p.ipri    Hiid    M.al    It    with    di-tilli-d    uald.      Tli. 

p"''  ipii.it'  di->..Kf-.     th''     aiimi'.iiiimi     -iiiphap.     adlinniL;     t..     r, 

t'liiiiiii.^   a  ddiitc   -alt    -.'hiti'.ii   'aIii'  1:  allnw,   ih,.  i;l,,hulm    t,,  u,,  uU" 

-iiiiith.n.  I'.i'il    a     p.iiti..n    ..I     tin-    ~...liiti,,ii.      .\    li.-at  i  "a-uhmi    i -, 
l<  't  ini  (1. 

■"•      liltrat'-    A    i.int.iip-    sciiini  aihimiin    m    the   pn-ciK '■    n) 
liall--atia.it' d  aiiini.  .iiiani  -iilphat''.     Api'K    llif  f.  .IKiw  in._;  tc-t-: 

'"''       l'"'l  a  pMitiiin.      A  h'-at-' <),i._;i!hiiii  i-  foniirtj. 

'''''  I'"  .iiMthiT  add  .iiif  dr.'ii  ..f  -ti'.iiu  a. ''tic  ai  id.  .\ 
\\li'tc-  pici  ipitati-  (it  SfniMi-alhimiiii  i-  tniinid. 

ic-  (.niid  thf  ifiiiaind.T  m  a  ni'Ht.ii  with  -i.lul  (XllaSO, 
III!  t!ir  liuid  Is  -atui.ilfd.  .\  while  pi'.(  i|iiiatc  "t  -t  riiMi-.i. :  uimir; 
1^  f'>in:<-d.  IMpa  .  lU  th,.-  pir.  ipitatr  .ind  tc-t  tlic  tilllatr  f.,i 
pi'itcin-  ciilii  r  hv  h..;lin'.4  "f  \)v  thr  -KowIk-  or  Nan;h"pnittM<- 
!faiti..n-.  I'l.'tt.ii-  aic  .ah-'iit.  -Imwiiiu  tli.it  all  th..  pi'.trin-  of 
MTiiiii  at.-  pr.'  1  pi  tail  d  hv  c  (ini|)l,  t.-  -atiir.iti.  .n  with  (  \  I  I^PS*  ),. 

N"li  Aii-n.iiii  u--.;  l.M-  ailiumm  ai  :i  -"iir.i.  .'i  i-  i..  hail  -  „ui'.r;U(Mt  \\u;i 
mini. Mil, an  -ul(.!i.itc.  lilt,  r  cii  aiiv  pnHipit,i!<.  ih.it  ni.iv  i.e  prcsfiu  and  boil  tlu- 
aid. Ill'        \  iii-.U  .    '.ii^nliaM  in.ln.ales  .ilhuniin 

2'i.  Srtiiiii  ha-  hem  dial\<ed  in  pari  hinent  tiihes  for  two  or 
three  d.i;.-  a-aillsl  repeated  .  hail^es  wt  dl-tllled  W.iter.  Note  the 
luMW  pie.  ipit.Ue  ..t  ^ei'aiii-.ululmliii  that  has  fallen  p.  th.'  h.ittoiii  ot 
the  tllhe. 


(II.   I. 


1 1, 


1  '.'  .    \UII  II   . 


'"'■  ^  ••■  •  •"    -"II"   "iiii   IP..-  tmi.'s  it>  vulnni. 


v..it'i.,ul.l.i.lr,,i,,,rtuouf    :  ,„■•  ,,.,,1.  .,,1.  ain,  ,-h|on.'.    a 
"'•U\.,,,|  nniiral  hl;i:i;..      |;,„1  il„-  ,i,,M,,r,-  m  a   !■ 
ullikt     IiDiliii-     (  auti.n:    i       ai.l 
rf;i<-ti(.:i  i-  Uiiutly  .v  u' 


15 

I'll'-  <<f  lai) 


aiKl  a  lit.  ■[) 
:i  ili'-li,  an. I 

'       "ll'-      -'  '.I      till      tl;,- 

''•"•■"I'l  '■-'  III-  tiluair  t.„   |„,,t,,n.  li^ 

^'"    """'    '    '''•"^'     '-•-      "    ""■    "l-.'ti..n    ha.    I,....„    ,.an-i..d    „.., 

''""■■■'■"'"^-     ""■    ''l^i'^t'     ^'-ili    I-'    l.a:,Kl    to    1».    ,„.,,!,     .- ..    ., 

|irt)ti-ii>^. 


N'ni    -  Till-  IS  il;. 
Klol.iiliils  Irom  sohitiiiii       1: 


ly  empli 
.lis  friMii  th 


'    lil.lt    ,-i    tvrtHHl 


pn.,.,n  ,s  pre.,p„au..I  l.v  ,1,.  ace.ic  acul.  a.ul  the  pre.api.at.  .  c  u      ^^  " 

li..ilillL.  Irmprr.uiir.-  <n  that   it   ,1,.,-s  n-n   rr  ,;i ...  :!^ ,.   j;,    [i„.  ,  ,.,,      i  ,,,, 


'         ,:;;;:'  '^^^[^  "■•'=  ;''^-  -"l  '''-l.l   l-  ad.le,i  sIo.K-  an,I  no,  ,„  atn- 

llu-  -.111,111  aniniiiu  ..f   <::ilcium  chlcruir  .,.!,!,  ,1    ,  .;,   ,,.  ,  , 


E.     The   Chemistry    of   Egg-white. 

•■''•      '"   •■^^'^^l'"^-    ^^iii'l'    ii.t.  lu-.-n  u,-ll  l„.at,-„    u,tl,    a    ul„.I. 
ft"  l^n-ak  up  thr  r.mtaur.m  .n,-,nl,ran-0,  a„,l  ,l,l.;t.-cl  uiih  ),„„  t,„„ 

'V;"'"""   "'■'"""'■■'    u.U,-,.   n,,„.  a   .i,H,a;,.  ,,,„.,,.„,„,,„,,,, 

Kl"i>ii'iii-      l'<-itunii  III,.  t,.ll,,\\iii^  trst-,: 

''''       '•^'-■''  t'K'  I'.-.u  li.in  1.1  litinii..      h  w  ark.iiin.-. 

'/>'      (■auti..u-.K   .„-iii,ali-f    uitl,   ,|,lut,.  a,  ,-ti.    a- u!.       \  .|,  .>,; 
UH-rcav,-    ,n    ti„.    ,„v.  ,|utat.-  ,A    ,,^,,.,„u,,^   an,l   ^l,,l,ul,„    ,.   „,,t,".",i' 

K-.n..v..  ,lu.  l.v  „l„a.,.,n  ,t  :„T....an.  aiul  u,tl,  tia.  I,!„au.  p,.,,„n,: 
til'-  t.il!..\>.  in^,'  rcai-tiiiiis  : 

•-      l-'l   II   l-t-tM,..      .\,,.auuluM,    ,.  ,,„„,,.,   :,uli.at.n;;th,. 
l"''^'"'  '    "'  <-ifl"''  I'  -^l.'i'uliii  Mt  an  all.iiinin. 

'""      ^''''^     "'"''•■'     !"""""     ^<i^     t.nntiN     aika!in.-    i,v    tl„- 
■uMit...n   nt   a  il,..,.   ,„    tu,,    ,„    .;    ,,,,.,,.„,.    ^,,.,,,      ^,,^^    ^^.^^^^^^ 

'■'I''"''     l'iill<     <'l     '■atiiiatrii     I  Ml, i, SO,.       \     J,,,!,,     ,  ..    ..,..      ,■ 

Rl..l.iiiin   nr  allnmim    ,,  ,,,n,ud.      r,I,..,   ,h,  ,,„,   ami 'h,  „1  a  ,Mrtion 


I  III      ri:i  'II  i\-. 


II.    I. 


(.1   till    hill, i!>'  with    a   di"]'  "I    1    |"t  I  riit.  ,11  I  III     .unl.      A  i  ira;:i;liini 
(,l  all'iiiiiiii  i,  Iciiii'il.      S,ilili,i!i-    ihf    iiiiKiitul'-i    I'l    tin-  li'tMli    witli 

i  \  I  I  ,     S(  ),    1,\      ■_' II  III  I  111'-'     Willi     tile     --"Ih!    Ill    .1     m    '1  t,U  .         A    I'l'i   l)l!I,lIl■ 
('t  ,tll  'iitiiiii  !•>  I'  'I  mill. 

I  I  ( ■'  .iii|'lc|il\  iiiiii  '\  1-  till'  u;l"liiilin  .mil  ,ill'iinini  h\  I'.iilnit;. 
1  ill'  I  .iiiil  .ippK  Miili'ii'--  I'l  ilii  x.iiitlii 'I't'.l.  H  prcli-in  t'-^l  In  tin' 
lil[i,il..       ri.'liiii     ;-    t  'Uiul     111       111, ill      ;!).intilii -.      '1  hi-,    pfotiiii    is 


,  r.  1 1 1 , 1 1 '  1 1    1 1 \ 


r  I' 


l.ilril      l.\       ,hi!i(        ,1'!'!.        li       I         |i|c<  lpl!,ili  il       li\       'slllltMl 


\1|     '  ^O 


.1111 1     .11-' 


11     11:4    .111  1 1 


lli.l. 


The     crystallisation      of     ejif^-albiimin.      Ml      i>ii; 

I'.thiMl.l       >i|.,il.ilr     till'     wliili      ll.illi     a     lillllil'rl     i.|     111  \'.    l.ili!    I  -lU^^ 

t.i'jiiii;.'  i.iir   II. .1    I"    ill'iw  .iii\    I'l    till'    \i'lk    ;■!   iiii\    \\ii!i    lii''    '.',i;iii\ 
Mia-,ii!r   {'.\r   ( 'J  J -w  liitr    aiiil    iliiiiii    il     lip    \s  1 1 1 1    ail    I  A.ii  il\     I'lual 

\,iluir..'  I'l    ,1    llrll!l,ll     tlllU     -•.itUl.lti-'I    •'illllli'll    'it    .1111111' .Illlilll    -lllph.l!'' 


I'  inv  ami    iimmiil' 


i'\     nil, III-   "t   ,1  \',liisk.  .uMiiiu    till'    -iilpli.ili'    m    p'Ut 

li;.  ill  .iii^liK-    .iiii-r    cvriv    luMi'.i.'ii.       N'l.tii''     till'     -triiiii'     -im 


II     i.f 


aiiiiii' ilii.i     tli.it     1--    !■ 


i|-.i(l.         I'litri     till-     iinstlllr     thtumli     a     1. 


plr.ilr.l   tilti  I   p.ii"  1.      M',i-;ii      till'  tilti. III-.       I  .ikc   liMi  I  .1  .  Ill"  II  am 
'  ,iuti"ii--!\    lir.it    :t    v'.itli     111    pi-l"   11  111.  ,r  ii!    tiniii    a    I'lin-ttf 


m.Iiirj    till     I'liLiiii.i 


1     ll-\rl     i.t      ll 


I'    ai  ll.    Ill    till-    ; 'iiri 


ttr.        .\(1.1    ti 


ai  111    .1   ill  I  'p   I 


'1     I\\..    .11     a    til 


akiiiu'    ^iiitly    till-    \\  111  ill-   I  nit 


imtil    till-    pii'ii'itatr    I'l' iiliii  It!    at    laili    adiiitii'ii    ii. '    1  .ni^c'     ili'-- 
si,|\,s    nil     sliakiiiL:.    ami    tin     wlu'li-    iiii\tiiir    i--    lalt'-i    "pali---i  i-iit. 


til  ti 


I  liw   piil'lt    Is    Ki..ill\     -' .IiirW  li.it   illllli  lilt    t'.    ill  ti  I  Itimc,  (iWIll;. 
I.II;4C   llllllll'i-l    ••!    .Ill    lillliiiil-S   til, it    In.  '.nil-   -U-prlulil.1   111  tllf   tluiil   ;iml 

<  Ins,  |\  Il -.Illlilll  a  iiiif  pri'iipitati-.  When  \ .  ii  air  -.iti-la  il  that  a 
I'l-i  iii.im-iit  pti'i  ipit.iti'  h,i-  I'lrii  pi  I  iliHiil.  run  iii  1  ■  .'  .  '  f  tin-  .ii  ul 
in  ailihtii  11  t"  I'-i-  aninuiit  ,illi-,ul\"  aiMi-.l  ;  .i  !ir,i\  \  -,',  liitr  pi  -  '  ipit.itr 
is  tluis.  pii'ihi' I  ll.  Ni'li-  the  ainnimt  nt  .'i' ul  that  li.is  lifcii  iwi  ,!  tni 
tin-  pnrtinii  nt  liii'  1  .1  ..  .iiiil  tiiMt  the  !i'iii,iiiuli-r  'it  the  tiltralt-  with 
.1  iniifsp,  Mihiiu  :rr..  !;:■!  nl  ,ii  ul.  Mi\  tli.-  twn  pnrtums  tluuwuiihly 
,iml     .ilk  ■        :         ■  iiiiiuht.       Nnti      lli.it     tin-    prcc  ipil.itr     lias 

IIK  Tclsi-il    -nllirwh.lt     HI    alllnllllt.        ?\i"ll!lt    .1    illnp    nl     the    siis| ,,  n- Inll 


I    '!,     I 


i'l-h  i>.  I  .-.  iiiul  note  t  ( 

i 

•~in;ill  .ui  .iiiuiiKil  1)1  u.ui  I  .u  [)ii;,.-^iijit:,  Uui  nil;;  .i;;.i:ii,  .i;ul 

.iililiiii,'    r  ■   ''       '''"  ■'■■    --atiinited    aiiimDtmim   miI|)1i.iI' 
lirrni.ii''  prM(Iur»-<|.      It'   tli»'   tmvtiir' 

l.iiiil  t'  •  ■  ■ 


Mine  imiiiliir  <it  trcili  «■. 


F.     The   Gluco-proteins. 

'I'lli'-i'      IhiiIii'^     ,[\-,-     ((111  I  lli_:;lt  I'll      |i|  I  (I  li  II -.      the      |p|(il(ili 
'iciii;^   iiiiili'il   t  (I  ,1  i:i  |'Ih)|i\  il  i;i  1  (■  Liroii  |i. 

riic\  (  i)ii-i-t  (il  1  lie  III  lie  i  11^  Mild  III  ii(iii(i:!l-  or  (II  111  (inl- 

I'lii'      IMIIrlll^     ;i|r      rullllil       ill      i  i  U 1  IK  ■(  I  i  \  i  ■      ll-^llr      .ilnl      ;i|i' 

--I'll  I'l  I'll  li\  riTlj  ill  111  I  111'  -J  I  i\  M  |-\  l;  la  11(1-  a  11(1  \  a  i  imi-  |ia  I'l  - 
ill  llii'  al  I  iiiiiilj  i\  I  anal,  imlalilv  tin'  Iiii'l;i'  inti'-tiin'. 
Tlirir  -iiliil  inn-  :iir  \i-ri)n-.  'i'lii'v  .:ii'  -iili;li|c  in  ilihiti' 
all^a  i  ir-  a  inl  a  ir  |i|  rii  pihii  I'd  1 1  (  mi  -uliil  imi  li\  in  i  1  ii  ,ii 
llli'  |il  rii  pit  at  I'  Iii'IIIl:  i  ll-nl  ii  Idc  in  lAcr---  (if  ,11  il  II  Ai 
'l'lli\  all'  al-i)  -iillllili'  ill  i'  \  |ii  I'  (I'lit.  h  \  dim  liliilH  .ir 
<  )n    li\  driil\  -I-    Willi   and-  I  III'  -ii;_:,i  I'  l:i  iiuii  I-  -|il  II   lOV  and 

\\  i  II    li'dllcc    l-'i'l'  I  i  llii-   -nlrlioli. 

Iln'  nillriiid-  iili'  niil  -II  \i-i|ili-  ;ind  nut  -u  ri'.|i|ii\ 
I'l '"aim  al  I'd  li\  :iii't  i(  ;i(id.  I  he  pi'i'i  i  pi  I  ,i  I  r  lii'iii'J  -nlllliii' 
I II  i'\<  I'---  I  li('\  all'  lull  lid  ill  ii\  ill  aaii  r\  -!  -  a  nd  III  w  liil  .' 
I il  I'Lii:    St'c  |-'.\.  :!1    , 


Is 


I  III        I'lvi  III   IN- 


111.     I 


Preparation  of  Mucin.  Mm.-.  iIh  ~nl,iii.i  \ill,.i  \  ul.tmi  ,,f  ,,i,  ,,x.  t;,,ji,l 
"'"'  -""I  •""!  '"I'l  1  I'"  '"It.  N.'OII  ,1  hlr.-t..  VI  nnii,„,,f  ||„'m,..i>I 
m-.itui'.  Sh.ili,.  u.ll  Mi;i  1,11-.  1m, III.  from  In,,.  t,,n,ncaiMl  l.av.' fcr  iil,.,iii 
half  ;iM  l,,,iii,  Slriun  I  l,n,iitili  Miii-llll  iili.l  IlKir  llir.,iiL;|j  .■,,,ilv,.  (iji,.,-  ,,;i|„., 
I  I'll,,  ,  ,i„|,.  -..,|„|i.,M  sIh.iiKI  II. ,t  I,.'  |,r,|.:.iv,l  I.M,l.,im  l„.f,„v  ii„..  as  ii,n.'ii, 
l.,-<  s  II-  i-l,aiait,ii-ti..  |,i,,|i.  Ill,  -  If  l.ri   -laii.tiii;^  uill,  all.ali,-.» 

•'■^-  '^'''1  •<"li'  ;i'  1,1  <\o,\,  liv  ili.,|,.  A  strmi^s  pi..  ipiMt,.  |, 
I'.nnid,  111-'  .liil.Ic  in  i-m  ,.-,-  of  tlir  ,i,  i<i. 

'*■  K'l'i,,,,-  !!;.■  |.i,.,  i|Mi.iti'  ,,n  aula—  im.I,  ua-li  with  uatn. 
■""'  ''I'l''^  ''"■  "-"■''  '  "l"ii'  "■•«  II, MIS  \,,r  pr. , I. .ms,  ,,,_..  xantli,  ,pr,  .tci.  , 
t,'l\   .wli.  ,  ,111,1  MilL.ir-.       l-hrs  arc  all  kiwm  I,\    mu,  m. 

'"'.  I  1 1. ,1  --1,1111  ■  ..I  ill,,  ptri  ipitali-  u  nil  ■  1  p.  I  '  ,  nt.  IK!.  T!  ,. 
tlini  111  ili-si  ii\  rs. 

I  "'.It   -,.111..   ,,f   ill,,  pir,  i|,itat..   unii    :   p,.|   ,,.,|t.   .\.,,((). 

I    111       Illll,    111    lllss.iK  Cs. 


G.     The    Nucleoproteins    and    Nucleohistones. 

'I'licsc      si|li-|;,iH.,.s       ..|r.-      r(iiljll;;at.M|       pn  it  ri  lis.       ;||,. 
|»r.llrlll    I... Ill-     ill    ('nlMlliliatloM      with     lil|,.|riri.       \||c|,.i||     j. 

•^    |'>-'>'''ill     loilllil I     Willi     lil|,.|.,|,.    acid,    a     roiiipirx     l.,.,ly 

'■'"■''  i"  I>li"-|>li<'i-ii-.  'rii,'  iiii(l..opi()lcins  and  iiinl,.,,- 
Iii-toiu-  aiv  t'.iiind  111  iiK.st  tissiirs  of  til,,  l.,.,|y.  iiotal.ly 
'"  ''"'-'•  '•"•''  I"  "'ll--  :'-  tli«'  tliMiNi-.  iyiiiplialir  glands, 
Ifstrs.  paii.ivas.  rtc.  'I'ji.'y  dhlrr  i,,  t  hr  natiiiv  ,,f  Mic 
l""''"'  '""iliiii,.,!  uith  1111,1, .in.  In  t|„.  niir|,.o|.i(.rriiis 
'^  i-^  <>'  "!•■  ii^ilmv  I'T  a  |K>pt,)ii,.  :  m  nii,l,'oliisi,,,i.'  ii  is  a 
liistiinc.  (S.vpa^.'  1.,  Tlic  ii  iicl.i,- aii.ls  aiv  p.ijy  n  ucj,.,,- 
'''''•"•  l"''iii''l  li,\  til-'  (■iiiidcii-alidii  ,.t  a  <i'rlaiii  iiiiiiiJM.i. 
of  iiinhnlnl,  s.  ujii.li  havr  the  c,  .in  p,  .-it  i,  m  ,,l;|  siiii|il,' 
lillcl.Mr  acid.      'I'lir    111 iniK  Ice. tides  ,.,,ii'-ist   ..r  pli,.sp||,,,.i,. 


acid    in     cuiiiliinat  inn     with     a     ////./, d.s/,/, 
fiiniic 


'  •  .1  cdiiipi.iiini 
'."*■  ""  union  ,.f  a  swi^ar  w  itli  a  purine  ,,|.  ;, 
pynniniiiu'  -,-,.iip.  In  nia  iiy  ca-^c-  t  h.'  simar  ^  a  p.'iiti.sc 
(f/-nliM-ci.  1.11!    Ill   others   it    Is  a    iicx,,-,.  which  ha-  not  vet 


<  li. 


SI  .    I   I  I  'llct  i|  1   IN>.. 


v» 


'I'll!'  (dtnpu'^il  loll   of   tlit>   iiiirlcir   uciil    olil ai iH'il    fniiii 
t  lie  t  li\  IIIII-.  can  111'  1  i'|>ri>(iit('i|  a->  tolliiw  -^  : 
Guanine      sugar     P  0 

Thymine      Sugar      P  0 

0 
Cytosine      Svigar      P  0 
Adenine      Sugar      PO 

I'lllllli     N  url.  i.-lili 

Mnniiniirli  oi  i.ii- 
Till-     li\  <ll■()ly-^i-^     of     iiii<lfo|n  otriii-,     j-,     flTcctcd     li\ 
^a^tric.    |iaii(  real  !<•  ami    iiili">t  iiial  juiics,  ami    iiy  crrtaiii 
Icriiifiil^,  known  a-^  nuclt-a-'C-'.  foiiml  in    tlic  li■^•^u<'■^.     Tlir 
act  ion  of  i  \\r^,-  is  -.||('\,  ii  in  t  lie  following   .clit'im-  : 
Nuclcoprotein 

^.i^tni:   jiiu,»- 
I 


Nuclein 


Protein 


Nucleic  Acid 

intf-.ii!!.il  :\nil 
p.ituri-.ini'  jihcc^ 

Nucleotides 

iiUf>tm;il  jiuci'  ai'.il 


Protein 


Phosphoric  acid  Purine  nucleosides  Pyrimidine  nucleosides 

nuclea>es  mRlr-.i-.cs 


Purine  base        Sugar  Pyrimidine  base        Sugar 

Till'    |iiiiinr    lia-cs    foiiml    arc    ^'iianini-    ami    ailciiiiic, 

uliicli   aic  com  cited    \>y   Ii-^'-llc    fciniciil->   called   tiuaiiasc 

and  adciia'-c  to  xanthine  aial   li\  poxaiitliim;  re>]H'ct ivtdy. 


"■!"•'■''  '"I"'    '  •III    !"■    m\m1,  .,  ,|    I,,    1 1,,.    I  ,    ,,, 

1  '  '  I  "  I 

■"''  '"•"■    "Siil.i  -.■     Im       ,,,iI  Inn,.,    .111,1     I  !,^  -     I,,  I      1,^ 

■•'""'■'"■     "M'l.l-'.         Tl„        IIM,       ;„    „|     ,.,,,     i.,     ,„,,, ^,|,^,„| 

'^!"''   !ill\        III       I  ill'      .|.i-j         I,,        .  !i  ,,,-,,  .,       j   .        .1 
II  I  h     I     . 


M! 


'    '"    -'        "■"    """^      ■"■■      "1      "M,-I.i.    ,.,|,|..      ,,,,|„.,l. ,,. 

'  "'l'"'\l"ll    "  II  I'    I  lie    I'lwMrril     Ml     t  lii'   Ml 
'A.   1.1,  , I    i,\     I  ||,.    iiMiiiiii.il. 


I-  I  II   m!    !  h,.    Ill  I 


I      .Ml. I 


\       r  M  I 

lie      (        \ 

N       <        .\ 
adenine 


I  I  \        CO 

ll.\<       (        Ml 

N      (        \ 
Piuanine 


UN       ((» 

.1.1,11,1-,.       Ill         (         \|j 
> 

liypoxanthine 

il>  I'i'M.llll  liMi,.   , 


(I! 


(11 


UN 

(  ( ) 

Ull. 111,1 

1  ' 

> 

li\ 

(        .\ 

xan 

thine 

(11 


\;ili 


I  1 1  i  1 1 1  ■  I  >  \  I ,  I ,  I  „  I 


(   W 


<)((>('         M 

UN       (II       M 
Allantoin 
Preparation.      I.\  i.ij.li.iii,.  •■ 


linr;i-.f 


UN     CO 

'»<•      (        M 

UN       ( •      Ml 
uric  acid 


CO 


'i'ii;i'ii'  -i.iii.u  ..t  111,  ,,.,  ,,,  ,i,, ,  ,  , , 

:'■•'"'"  T" " '■"■'^'"'^ "■-<'  ^ -i-ni.  '■ ^  '  Im',;"! 

■".';'■'" ^^-""••■"■--'Hnw,.,„.  ,„,i,M.i,,,,. ., :,:,;,,■"• 

...-iii.m^        11,,,    ,„„.,,,      , ,       '"""'■" Ill-'  'I.I.1..I    ...    |.i,  v.nr 

'-'--•••.'K,.,,,,:i.::;:'':  ;,:::;;^:-;::";?  ■; "r" 

'       '"""    l""t-")M..|.   II,   Mild   niu-l     ,,-|,|M,,|„   . 


!■.■■'  I  I    l\ 


Physical  Pi'0|)ei"ties.     N'lh  lc'i|,i  ,,i, m-.  .n<   .n  idn    lin.li.  , 

■>\llh    h      l|i>sn|\i        III      ililllli'     .ill^.illi'-.         riir      -.ill     lll>c      lii.,||,'- 

■    llll  h  ■!    111.    .|     ,1  ,  !•      |ll  I'f     ||ll  I  .ll  cm|      ;|,      ||.,-      till'     ill     |<i      l'\       .I'llilli'Ml 

'il     ii'''llr     .irillr     ill   III.         'I'lli'S      i||,,ipl\r      III      ,in      ci|i.i|r-ii    ill 

•  I 'III  I  !•  Ill  ill  fM  r-^  111  -I  ii>ii_;  .11  I'l  li-  .11  hi  ill -I  llll  I  mil  In  llll 
iiiii'  ill  ,  N'lii  li"ilii -iiiiir  I-  |ii  I'l  1  |iii  ,ii  I'll  ,|,  ,1  i,i|,  Mini 
I  I  iiM|"  I.I  llll     l'\       -     I'll     iiMii.    1. ill  mill     ilijiiii.li      -111  III  i(  HI , 

Sllllll     I.  !■  |.|,'l      ||l|l,l!l     .1  |.\  ll.lll  -.ll    lll.ll    lull  U     i'     l| 

,1  ll I  ll  II 1 :    ,  I    ■  1 1    -  1 1  1 1 1|  1,1  I  . •. 


til        v\ . 

I,     I  ,'■   . 


'   i    nllrtilllli   ■    :       : 


p.  ,;:r     ..iT    i!,, 


1  n  ..   '  I  ■,  I  r   I'll 


I  li- 
st!'. 

:in. 


;aUL:--  .'a  a  [iiw:  pap-i,  .illww   a  tw  vii.uii  v.cli. 
Iiv   ii'i-in-  ,if  a  spaluLi  t<i  ,i  ^ni.ill  t!iin!!i!e->l.,t,..  ., 
li'     ■       .i.-t'llll\-,  (list  In  ill  I M    .,!!    ill.-   '.v:ifpr.  :\'.'.  '■ 
\il.i  ..II.    liiiiii  . .'     ■  . 
•\\  '      ■     '  !.,ir!-..    K\(  I 

■'111      ...1     III'       lll.lss    III-'-.  \l|...\      III.-    Il;--il     1 1, 

'.•.■it!i    nitri  ■   nr;.!    Cililur.  .l    \'.  it!i    aw    •   lu.il   .iii.tmiu 


I 


Mflr 


rill.    I'Ki  in  i\- 


ii.  1. 


irial  tl;..  Iiltiat.'  uitli  aluuit  nnc-tiiitli  its  vr.liaiic  nf  sUmii-  mtn.- 
'"  "'  •""'  "ii.'-iliinl  lis  vnlim;,-  ,,f  amnintiiiini  iik  .lylnl.itr  :  I...1!  tor 
tv...  tiiinuti -.  'I  hr  \,]\,.\\  (  i\st.illinc  piM  ipilatc  s(],aiatiim  out 
-n  111,-  M(l.  s  ,,|  ,l„.  ml,,.  .I,,,-,.,  that  m;.  l.-.,pn,t.-ins  an,i  mirleo- 
■"'-''""■  "'""''III  I'li'.-pli'.rus.  that   has  Ikcii  .Ai.lisfd   1m  a  nh.  wplwitc 

i'V     till-   tusiiik'. 


H.     The  Metaproteins. 

Tlic      nirlii|.|-,,|,-ii,s     arc     (I.Ti\r,|      from      llir    allilllilllis 
•""I       ^lilnluililis       |,y        liyillnlvsj..         'nij-,      ,-aii      ;„-      ctrrctr,! 

'■•'I'i''l>      I'.v     dilnt"    acids    and    alkalies    al     I  nn  |,ria  I  iircs 
"^'■'     '■'"'   ^'-     >'•'■    II"''-    1"    \'.\.    '.'^  :     111. Mr    s|,a\lN     at     liodv 
''■"'l"'i':i"i'''-      'l'li''>     iiic     tonii.-d     iinincdiat.-|\      \,\      the 
•"■"""    •'•     si,-()ii;_'     iiiiiiffal    acid-     at     niniii     tciii jM-ia  1  lire. 
^''''  '■•'^--   '    'iii'l    l:i-'      'I'Ih'>    :irc    iiis,,|iil.l.'    ill    \valci-.  sinniri 
'"""''•il  iicid-.  and    all   sdIuIiuiis  (,|    iicntial    salu.    i,iil    aic 
--"liil'li'    ill    diliili-  acids  ni-  alkalies   m    tlic   ah-.-iK,-   ,,r  any 
laf^c  ainoiinl   ,,t'  nciilial   -alts.      '|"||,.\    aiv  ihiI    tin-own   ,,iit 
"'    -(liiiliMii    Mil    aci<l    (11-   alkaiii    li\     linilJn--.      lint     i|    -11,1, 
•'  ^"liitK'n    lie  nciitraiis.-d  ,1.-  |iivci|iitat -'d    |,\    th,-  a.jdition 
'd:iii  c\(cs-  ,,r  a  nciitra.  -alt.  i  h,.  -i|s)u.|idc,l   nid  a  |icnt  ,-in 
Is  coa-iilalcd  on  koilinc.  -,,  iliat   it    uill    no  joiiucr  d  1 --oh  r 
in  acid  or  alkali. 

Preparation.      V--    wliin-   ,,1    ..-la,,,    1-  ,iiim,,|    ujh,    •,   ,    i,,,,,,^    ,,., 

"■"■'""•  "!■  '  "I"  '■  I  I"  I  c,-lll.  li\,.  ..,-l,l,.lir  :h  1,1  ..!■  I  |MI  r,-ia.  -n,|ill,,i 
''.^'''■■"''  ■ili'l  llic  liilMiii,  phu  I  .1  111  a  uat(  r  lia'li  n;  in,  a.;ii  ni-  al  In  C.  f,,i 
■  il'i'iil  lu,  iil;^  f,  nil  In. 111-.  'Mil-  all  jii  11 1  111-  ,111,1  -1,, 1,11 1  ill  -  an  !■>  ,ii .  .I\  -,  ,|  [,, 
iiii-iapi. ill-Ill. 


^".  '",'  diiuii  i\\i-m>-li\c  c.c.  add  a  lew  ,li,ip-  nt  Ihmiu-  and 
i.uclulK  iicuiiali-,-  witii  J  ]..,.  Na_(  0  ui  4  p.,.  IKl.  .\  hniky 
i"'' 'l'!'.i'c  "t  iiii-tapn-UMti  s^.pa^atcs  mil.  lilicr.  ^L!ap,■  th,- 
prcupii.it,-  ,.tt  the  jiapc!  and  -uspnul  it  111  a  ic-i-tiijic  ah.nii  lialt-lull 
i>t  \va;,!.  iii\id,-  ill,.  sLi-pi-iismn  iiitiisi\  ,-,iiial  portiMi;-  and  with 
liiciti  pciii.i  m  th,-  t,  .11,  .\\  mu  -i\  f\,-t(  i-i-s  : 


I  11.  1.1 


\l  MNK  1-1   -      \Nli     I'l   r  1'  '\1  -, 


H.  AiKl  '-n!i.(  -4  p.(  .  11(1.  'I'lif  pri'i  ipit.Ui-  ili>-i.ih  es. 
\(Utr,ili-f  wiih  N,i:('()   :   the  prci  ipit.ilf  ri  .i|.iir;ir-~. 

4J.        \il(l     (  Mill  fiUl.itril     IK'l    iliiip    li\     (lr,.p.       'Ihr     ('I"i'  !p't,U'- 

(i!---i)l\  ts  \\  iih  rlic  !i!  -t  ilt(  ip,  ami  n  appear-  \\  luii  ,ui  i-\rfs>  i-  ;uKli'(l. 

^}.  l>i— .live  in  ,1  hiilc  -t  p..  .  IICl.  I'MMi  i!ic  -(.liitiiin  : 
.1  (na^znlum  i-  not  torniiHl.  (u.il  uiulcr  {'r.r  tap  and  iiiuti.ili-c  willi 
■  .'  |i.i  .  N;i..('().  A  pill  i|)itate  is  Inniicil  \\!:uli  is  suluhli-  m  an 
I  \'  I'l--. 

44.  I'.Mil.  ((.-liaiulaild  -uinr  -4  p..  .  liCl.  'I'lic  pti  ipil.ilc 
il' us  Ddt  di-siihc,  I.e.  niilai'iiann  is  inaKulatcd  whm  ln^dtd  in 
-,.-pi'n-ii  in. 

45.  Add  a  -atuia'.i-d  suliUin,!  nt  aiiiiiinnm;:;  salpli, Uc  dt-p'  1)\ 
i:'"p.       1  111-  prn  ipilati-  dm--  lint  dis-iiKr  m  ,{U\   ddutimi  lit   till'  -ait. 

4i).  I'lssnhc  111  a  littlf  t  p.r.  lICl.  Til. It  the  -iiiiiti.in  with 
.iM  iipial   ',  iihinic  lit  satur.iiid   .unninnium  sii!])l',,itc   si.lutinn.      I  lie 

prntilll    Is   pili'i  Ipltalrd. 


I.     The  Albumoses  and  Peptones. 

'I'lic-c  li\  ili(»ly-iil  |ii'iitidn- aic  nhtaiin'd  hy  llic  fnitlifr 
;i'li,,ii  (if  acids  or  alkalies  on  ^iohiilins,  allMiiniiis  .nni 
iii('ta|ii'otciiis.  TIh'V  ail'  iicst  t'oniicd  li\-  the  ailioii  of 
jirpsiii  and  liydi'oiiiloric  acid  on  tlic-c  |iii)lidn-.  i'l'idonc 
i-  t  lie  end  prod  IK  t  of  ^ast  ric  digest  ion. 

'Id  icy  arc  prepared  on  a  coniiiici(  iai  -caic  and  -old  as - 

li.i  Willc-  peptone,  wiiiili  i-  prepared  from  lilnin 
and  ((siisi-t-,  of  a  mixtiiic  id'  alhiinio-cs  and 
peptone. 

lii.)  Savory  and  Moore's  pcpto;ie.  wliii  li  is  pii'parcd 
fi-oin  meat,  and  only  contains  trace-  of 
ailiiimos'es. 

The  follow  ini;   -(heme   indicates   the   -iicc(>ssi\  c   -tens 


II I 


11. 


'"      • -•    '■'""'      "'     ll'"lll      !•>      |"|-lh      .il,,i      (I-::      |„T     ,  rill 

ll  \  li  I  '  n   li  li  II  i(    :iii(|  : 

Fihnn 

Soluble   Gloljiiliii 

Metaj)i'otein 


Primary  alhuiiioscs 

'      ■  ■      I  li  '  I  I  ■.  .-(11,11111(1-1 


Sfcoiularv  albuiiios.es 

I  hl.i  all.i.ii,'.-         -',  n  ,! .i.i-,-.  , 


Peptones. 

I  '  '■  l'illi)'>\  i  iiu   -I  hiiiii.   -hi'V,  ,    ill, 

'  '"■    -'^i.ii  i'lll    <>l    ,  iTl.MII    .if  !  Ill-  .iIImiIii 


ll  ,l,l,,l.l,.i  f,.l 


Nfulr:il   Wittc's  peptone,  Mr.,i,.,|  ^^n\,  ..|ii:,|  \,.|iniu.<.| 

-■''"'  ''!''i     ■'  IllllKlllllllM     --l|||.l|;;tr     MllllI    h,il. 


'  ^  I  i  1 1     ',• 

•I    --I mill:; 


Hi  tn  o-  Proto- 

albiiinosc.  :ilhiii;iosi 


:  vMlli  hall  11-  Mill 

MIMIiilillllll  s,l||i)|,'U> 


.  ilis-iih, 

11  watci. 

I  I  (  ali'il    w  II  li 

■-'    XlllllllfS  1,1 


Th:o- 

albiiiiioic. 


Satiiijiliil  \\  II  h  iiiiiiiiii 
iiiiiui  •.iil|iliali  . 


./•'.  ili-.-,,l\(i|  in  walii 

I  fc:iti-,|  «  ith  -J  \  ,.!;ni!i  - 


Ni'i;lir! .     ']  I ,  ,1 :,  ,|    u  II  h 
:  vuU.  ,,|,•,1,■,,- 
I||||. 


Peptones 


Synallniniosje. 


Mil  primary  albumoses  m,  -dluhlr  n,  v.A\r\-.  liilm,- 
■"■i'l-  ^ill^.ilir-  ami  -ah  -iiliitii.ii-.  'niciiMilnlKiii.  ,11,.  II, ,1 
'  "■'■  'I''''  ''    '■"    I'l  .ilii,.^.      ■V\u\    ..1,.   |iiv,  iiHiat.'il     li\     hail- 


If,   I, 


^■''  III'''  i"ii  \^  i'  ii  .iMiliiMiiiiiin  .,1111,11,11,.,  Th,".  i;\-  ,■  ,1  |,|,- 
'  M"''"'  •  '  '-1'  ili-.i|i|i.Mi  -  Mil  w.innini:  ,iihI  iv,i  |,|„m  r~  ,.|| 
'""'ii'--  ''ilinr  u  II  ii   iiiiri.    .Ml. I  ..r  |h. 1,1-, Mini    I.  I  r,M  -..,iM,|,. 

■""'     ■"   '-'1'^    .-I'l'l-        TIm'N     ill-.,    L'lS,.    .1     Ml,',    1|, !!;,), .     in    I  I,,.    ,   ,,1,| 

w  II  h  ,(i|i|.,.|-  -.iil|,|i,ii,  . 

I  liry   ;^i\,.    nil    ill,.    ,,1  ,iiii.ir.,     |,|.,|,.|||    ,,,1,,|||.    iv.ii  I  i,,ii~, 
«  iHi  I  li,-  ,.\i  |.|)i  |,>||  ,,|   M.ili.-,  Ii-. 

Ill''     secondary     albuinoses     li.r  .      -,hii,\\  li;it       iniil.n 
l""l"'i'  I'  -    '"    '  li"-''   III    I  I,,.  |,|  iiii.ii  \    Mlliinn,,-.,.,  :     |,|||     i  |,,.\ 

■II''  I""  I'l'-'  l|ill.lli''l  1>V  IMln,  ;|,  1,1.  liV.lr,,  t,.||',.cVJlil,'  ;|,  1,1. 
nr  r,,|,|,,r   -I|1|.||,,1,.. 

'   i"'.^     ri'i|i|il  ,.    III,,)-,.     I  ii.i  II     li'ill    ,:il  111  ,||  I, ,11     \\  II  ii     ,    ,,    ,,,,, 

I'i'llii     -iili'liii'i'    1,1    |ir,M  i|Ml:it,.    I  |i,.|ii,    |,|.|    .11','    ,' |,|..t,'|\ 

!"'■'  i|'"'i'''l    l'\     lull    ~.ii  iir.il  iMii.       I'l, I,,  ,,11,111,,,,.,,.  -i\,.,  ,,|| 

''"■  |'l"l'  III  col, ,111'  |,.,i:  1  i,,|,.  ,,|,,|  I,  |.,irl|.lll;i|-|\  n,  li  11, 
■~lii|'liMI       li,'li,  I'll.,    Iiiilil.'    . 

^.\  ii^illiiiiiiM,,.  ._;i\,.,  I  Ii,.  |,,,  II  ,.,,,,,.:  ,,,,,,  ^\  I,  Ii  ,  |,,. 
«'.\fi  |il  I'lii  1. 1   III,.  l:|\.  i.\\  ill    1,.-!  . 

'I'ii'  peptones  .ii-r  \,.|'\  -,,uiiil,'  iir,it.'in  ,  ,,r  i-,-,;  ii,.|.  ,,  I,,.,, 
'■'"''•'"'■n-  ^^'■l•Jll;,  -,.  111.-, I  ||,,.\  -'  ,.,v  :  ,lii!i|.-,.  ihiiiii^l, 
l''ii'  'ii'i'-i'l  iinnil'iMi..',.  'I'!i,'\  :ir,.  ,  !,,.  ,,|||x  |,|,,i,  m,  n,,, 
I'l'''  '  I '"■!'''''  ''.'-  I'll!  -Ill  iir.il  Imii  with  ;i,iiiii,,iiiiiii,  -iil|,li,ii,.. 
''''"'.^    I '''I   I"  .ui\c   [Mv.  iiiii,,!,  ,    ,\  Mil    !-'.-l,,i,  !,■-   ,,!■   Kr  .,  k,.  , 

I''''-'"'-  "!■  il\  illO-liTln,  \  ,1  !|  j|.  nil, I.  lull  ,ii-,.  jil  ,1  1  |,||  ,|!  ,.,| 
''.''  "lli.T  |ir,il,'lli  piv.  l|.|I;ili;  ~.  ,,~  iMiiMK  ,1.  1,1.  i,li,,-|,li,, 
'  IIIIl;--!  ir  ,1,   ill    ;i  IkI    |,';i,i    ;ir,'l,il, 

I  ol   till-  fiill,,\\iii_;  i,..u.|i.,ii^   liliiki-   a   .".    |i,.|    <|.|||.    ..,.|i.';,,ii   ,,f    ••With-'s 

t"|,iolU'"   ill   li,>t    \vjil..|.   jii^T    ,-ni,!it\    \virt,   ;,,•,■;,,.  :,,•!, I   .,i,,i    i;,,,    i, 

■-liiull  iiiiiiiiiiit  lit  iii-..|iili|,.  I        , 

llu'   allnil,!..~.    ~   ;,li,l    I,.    1.1,.;,,     . 


•  ''■    .1  -111  i.i  .ini'  ,r.!ii  ■■.'.  !tn   in: 
t.i  11.  .ft:.  ,11,  ,,r  till,  .,,,  .\   i', 


I'l.,!- 


IV    luilcs    Us    hulk 

ilour  r(.-aciiuns  fm 

iiular.  that  the  hiiin  i 


I  HI     ri;i  'I  I  IN- 


I   II.    !. 


4--.  I '.Mil  ihc  -■!  ■liitiiri  w  all  a  tr^K  I-  I  if  a(ii:i  arid:  it  il  -  nut 
torin  a  >  -  aL'iili!:n. 

■t''.       \ilil  a  litllr  tannic   ac  iil  -.u-  prcc  ;|iitatc  is  Iomik  d. 

5i'.  Adda  littU'  l^^liacli'v  nr  I '.nn  ki_'"s  solutinTi  :  a  vidlnw  or 
wliiti-  I'fi  (  ipitatc  1-^  ti  jfiiird. 

51.      Add  a  lillli-  lead   a<  <  lati     -niiitinn:   .i    white   pii-i  ipit.iti'    ;■- 

ti  il  Uii-d. 

3_'.  To  In  (.!.(,('  ilir  .T  pcf  (lilt.  -I'liitinn  m  a  •"iiiaU  l-i.dui 
.idd  I'l  I.I.  I  .1  ^atiiial' d  ^.■huinii  '  >t  aninii  iiiiiiiu  -idpiiatr.  A 
wliitf  piri  ip;t,itr  III  ihi-  pinnarv  .illmim -i-~  i--  t'lirtncd.  St'i  llir 
uiiMillr  \  iL'i  111  lii'ds'  I'll  a  --lii'it  tiiiir  with  a  L:la>-s  ind  that  ha-~  om- 
i-nd  I  1 1\  lied    ■.  ith  a.  '-iiiall  pii-i  i-  ,  it  i  iihlu  r  tuluni.'  :   aii'iu  ti  >  -land  ti  ii 

A     lew     IllliUlli      .         I'hr     pi '-i  I  pi  t,  It  i-    Will     ll--tlall\'    K.ltlli-r    luurthiT    aiul 

■  an  III'  ;dii!i>^i  i  i  ini|iiiii'ly  i  nilri  ti  d  a--  a  u!iiiiiii\-  iii.a--s  on  thf  i-iid  i>t 
tlir  lull.  'rian-~t'i T  It  til  aliiiiit  S  i  .r.  .ii  Imi  water.  I'ln-  iite.  ipitate 
di'-^'.hi-.      (hiiil  ilie  ^iilutiuii  .md  iluide  ii  iniu  three  puitiiii-. 

' il  <  \dil  a  di'ip  I  it  stii  iiiu;  ai  eti.  aeid  and  tw  1 1  drup^  i  it  pi  it.i-^-.iimi 
terrni  yanide.  A  white  prii  ipil.ite  i--  |.tme,l.  wiiuli  disappear-  mi 
healiiiL;  and  M  appear--  mi  eunlin^,'. 

i/))  'I'll  aiii  ilher  pm  turn  add  a  tew  liiupsiit'  -timiu  niUii  aeid. 
\  white  piei!|iitate  i-  Imiiiid.  whiili  di^.ippi  ,ii  ■-  mi  heatiiiu'  and 
;  eappear^  mi  i  i "  iliny. 

U  I  T.)  the  thud  |)m  til  in  add  a  dii  ip  et  i  i  ippei-  sulphate  -i  ilutnui. 
A   w  lute  prei  ipltate  i-^  ti  il  nied. 

33.  The  iltiid  ttiiiii  whiih  tile  ii'.aiit  nia'-^  I 't  primary  aHiuniuses 
h.lS  luiil  leniii\ed  is  tlltend  and  treated  111  .1  luaker  with  a  --llieie 
d'lip  lit  siilpluiiii  aiid,  and  then  with  aniiin  iiuniii  sulpihate  that  h.i- 
lue!!  imely  piiwdered  in  a  nmrtar.  'I'lie  nnxtnre  :s  stirred  \  !^:i  iiDii^h 
till  till    thud  IS  ^atnr.iled  with,  the   salt.      A    tlmiulent   prei  ipitate   nl 

the     >->iiiIul.U\     .dluillinses    lilelltelD-alhliniii'-e^)     is    tunned,       (nlleet 

iiii.--   nil   tilt    ii'vi   .is    [Hii'i'i.,   i.ii>r-i'i\i     ill    a    iittit     "s\  iiti- r,    lii'v  i^it    till 


II.  I. 


ri  III  i\i. 


S.I 


f^. 


-olutmn  into  tlircf  p.ut-,  ;iiul  r<>|)c;it  ttic  thrc'  ic^ts  alrculv  jicr- 
lormi'ii  with  the  pi  unary  allumioM's.  A  prcc  ipitatc  is  not  toinifd  iiv 
,iny  ot  tlif  rcaf,'t'ius. 

54.  I  he  tliiic!  from  uluili  the  -cc  ondarv  a!litiniost->  lia\r  lifeii 
ii-nio\((i  (ontams  p.ptoiic.  I'llur  it.  and  ti<-.it  a  portion  ot'  tlic 
filtrate  with  twK  f  it-,  x.ihiinc  of  4ii  p.T  ^v\\\.  •..nhiini  ludroM.lr  anc'  ,i 
drop  ot  1  |u-r  rent.  I  op,p,r  sulphate.  A  pnik  ■  iloii;  app' .it -.  ili.e  to 
;lie  jirescnce  of  peptoin  . 

Important  Note,  lli;-  !,ir<e  .ncss  ,,t  ,ir..ti-  NkiII  must  Im-  ,i<Mcd  m 
•  ■nlcr  til  ilccdiup.  .M- the  (NI1,).,S(),  wall  which  tlu-  s,.hii„,n  i-  ^alunilcl  The 
.  Iiar;ictfri-,tk-  ni-f  (..lour  is  onlv  (.bt;ii!icil  \'.hi-i!  the  .-laahniiv  is  dm-  t^'  N  u  ill. 
.immonia  lu-nii;  i|iiitc  mi'llii  ■j-\\\. 

5  c  <;  ot  saturatfil  (Ml,:  ,Si  i,  -i.!.:!:...!  i..nt:i:iis  ah.. lit  S  '.ft  urn.  m|  the  ,ait 
This  requires  J  j:- j;rms  ..j  N.ailj  10  (  c.  of  40"..  N.H  il  I.  (  i  .ntaiiiin;;  )  >;rins, 
.  1  Na'  UI.  :     thus  .-nliu  u-nl. 

.~)3.  lAaporate  a  -^inall  pot  ti.  m  of  the  ,  .rij^malilnul  :  ,  .  ..nplrti- 
drv  iiess.  Inushin;;  the  prortss  on  a  water  hath,  in  onlcr  I.  pre\,-nt 
«  liarnnu.  Iviih  up  the  residiu-  with  siu(r>si\e  sin. ill  .iii.intities  u\ 
strone  aleohol  (0.5  p,  1  ,  ,.iit.l.  .\iKi  the  e\tia(  ts  to-etlier.  Iiiier  ;unl 
evaporate  tlieni  to  di  \  lu-ss  on  a  w.iter  hath.  DissoKc  the  r(  suhic 
troni  tins  (w.iporatioii  in  a  little  w.it.r  and  test  t..r  proi,-ms  1,\  tlif 
\ariuiis  (  olour  tests.  (  inly  msumitu  ant  tr.n  es  ai<-  pvesriit.  sh.,wiim 
t!iat  alliiinio-es  an  1  lu-iitwiu-s  ate  uisolnlile  in  strong  ah  ohol. 

^'"'i:  It  IS  Ircquentlv  desir.iblf  te  n-iiiMN  ,•  all  piutdiis  In.ni  ,,  ..h,,,,,,, 
iiefore  U'stiiip;  lor  eertaiii  suiisiaiices,  ,■  ^..  siij^ars.  hik.-salts.  iirt-a,  fi,  In  the 
ease  o(  allnmiosrs  and  prptom-s  this  can  onlv  be  .-tti-c  ted  hv  ili-.  m.^thoil 
duscnlxd  alio\c.  ad\antaKr  l.tMi.-  taken  o!  tin-  solulnlitv  ot  sy..:,!:-  .  ic  ,  m 
.lUdhol.  and  the  iiisoluliilitv  oi  all  i-rotfins  111  tin'  same.  The  ai|iuiiu.  -  -iuiioii 
prepared  111  this  uav  will  lie  -poken  of  as  "  an  alcoholic  extr.ict,' 

Peptones.  r>c  a  -1  \\vv  ceiil.  solution  of  Sa\(ii\  and 
Moorcs  |i('i)t()iic.  \\lii(  li  is  ii>iiail\   fier  from  jilluiiiioscs. 

5t).  .\|il>ly  the  ilstial  (olonr  reaei  :ons  f,  ir  proteins.  I  he\  .are 
,dl  obtained. 

Nori..--Tlie  i^lvowlir  reaction  mav  iMt  l,e  -.erv  intense,  ovmi-.^;  to  the 
I'resence  ot  chlorides  m  die  prepar.ition  I'lire  i.eiiione  uhen  In.d  ir.  im 
I  liluride  In  appropriate  nutans,  -nes  a  \  erv  i;ood  ^U.whc  reauion 
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J.     The  reactions  of  certain  Sclero-proteins. 

Gelatin    i-    rcniiKJ    in     ihc     iuMix     in     iln-     i.uiii    c\     it- 
;"ili\  ill  i'lc.  ciilhiL;!'!!.     'I'hi-  (II  III  I  -,   ill    w  hii,.  lilii  oil-,  I  i>-ii, 

^ill'l  'II  till'  iil'i;ii  II  ic  -II  l)-,|,i  iiic  III  lioii,.^,  jiid  i^iii  1,|. 
'■IIIIMI  •  ^  .1  illln  L;rl;ll  111  |.\  I  m  1 1  I  I  l|  ^i  will:  .1  1 1  i  i  1 1 1  ( •  ,  1 1  i  1 1 .  i  )|  ici 
'.:i'l:''  I  II    -\\.|U     ill    (iilil     WiltiT.     lull     i>    (|llilc    iij^dlillilr    ill     II. 

()ii   w  :i  run  ;i,l:.  ii    iiunv  m    Ir--   \  i-cnl    -.(liiiiidn    i-   ohi  ,■  i  ncii. 
^\iliili     -'ilid  ilii'-.    1.1    ;,     jrll\     nil     ciioliiii^    pldV  nli'd     ihi-    inli 
ii'iil  r.il  iiiii     he   -riM'iT    ill, 111     I     per   cfiil.      'i'ln-    |.r --    i- 

rf\  iT-l  Me  nil  \v  ;i  llili  Iil;  ;iIm1  ii  ini  i  |  i;.:.  h  I-  1 1  li 'i  i )  >i  I  :i  I  ri  i  li\ 
ll;i  I'-^il'  li  iMt  lull  Willi  ;i  lillMollill  111  -lllpliiil  r.  Ii\  l;lliiiic 
ai  III.  l-'i.i-lillii  .  1  llll!j-t  ii-  :ii  ill.  K.-h;iil|\  Hllil  Unici.,!'- 
I  r;i,i;ciil -.  niil  mil  ii\  h(i|lil,-ii  lr:iil  ;i  icl  ;i  1  c.  ()ii  (  i  ilii  |  il,  I  i  • 
li\  ih(i|\  -I-  ii  \  ii'liU  J  I  null  |icr<i'iii;mc  1)1  ii  ^  nil  iDLifii  ill  I  he 
I  "II 1 1  "t  -I  Mine,  lull  \cr\  lit  I  Ir  ill  I  lir  li.riiMil  I  hr  ;ilnlii;il  ic 
;iiniiin-,ii  hi-,    txro-iiii'    ii\-    1  r\  iil(i|i|i;iiic.   mid    nuiii'    :i-    ihc 


'I'i'liMi'  .  Miil.Miiiii-     ,  Mi,,i„,nii.l,     ,   .  -I  in,..        Ti;, -I, ■!,,!,       ||, 
-"■'""""-   '•':!    '"   -1^'     '!,.■    JxMNvli,.    MiIImii  .;,,!. I    ^iii;,|iii, 

'  "'"'"■    '"-'^     I'"      |'I"I.'1I,~.    ,,,,,|     ,,,,|\      ^ix..    ;,     .|,.J,,     VII, 111., - 

I"''"'''''  ''-'■  ''^'"  li    I-   'lii".  .•':l'.  r    tu   ,,n    iinininl  .    ..r   I,,   ., 

-Ili;l  il   ;i  liiMil  III    III    hill    n  \  I    .1  I,!  II  1  I,,-. 


'    .      !  >reak    ;; 

■:.■  iiMil    I  ■!    colli    w.r.t  : .       I  ill    j.Li 
•  ■  ir- 1  t;i! »■   ill    i   I ..  I !,, .1  .  .r  I ,.  ■■; 


■Mil 

ni>l   ili^>       ,  .       I  ■.,■    ,  . . 
irni  lc,i\r  It  I,, I  a  ^lllllt 

.'"■     Illu!'   I      t';,-     I.,..   ■      '],. 


.lllIH.'M.ll.lti  i\      I     |.. 

1/ 1    \  mtlii  i|i|    ■ 

(/;'    Mill'iii'--  icai  th'ii  : 
irMiii  .ijclaiiii  iih.1,-1  111,..       ^.  .    \ 

'  H\  <  i\\  he     n  ,r  ■ 
tr.vjiti  ■|ili,tnr.      I  I  A.  J. ' 

'■/'     I  Wuift   rc'K  tl(i): 

~^,ii|  iiuii   lea'  ;i(  .n  :  : 

i;n.  .1.1 

'.'  '    Acl.l  ,1'  rill-  ai  id  :   :: 

' K  '    Aild  at  rtic  arwl  ,n;, :   ; 
MM  prn  ipitatr. 

' ')'     \il(l  Li!ir.!.    a'  itl  :    v,  '.ii, 

I/'    A.Kl  l.a.l  a.  •,■1,,;.       ■  .  ■ 


M'  '  ipilat, 


)\vinj,' 


t  •'!■  iiw  pre  ipitati\ 


;'  11. Ill  -atnratf  w  itli  .iiiiiiM<imim  sul|,!i;ur.  Tli..  uh.,1,.  ,,) 
'•''  -'  i'-''  i-  i'i'*  i|alat-  ,1.  a";  sIidwm  I.\  a  iic-aiiM-  hiur.-t  t.--'  m  [!i,. 
tillratr.  ■.li-im.  t!,,ii  ti-,.m  |M.pt,iiif.-i. 

'k^    A, 1.1     i;-ha'  ir-     ,,i      Ian,  L,-  .     -..ia!!.-:!  :     v,-!!:.^.      .  . 
pri  •  i|iit,'.tc  l(.li>tin«  ii(,n  I'lMin  prpi,  mt---'. 


3n 


.III      rK'iii.is>. 


Icii. 


Keratin.  An  iii'-olnlilf  IkkIn  toiind  in  tlir  Imir.  >Kiii. 
iiiiil-.  iiiiil  lioiii^.  Ilriiijiikalilc  r<ir  ilic  hi^li  |i('i-(('iitii<i('  "I 
(■\  >1  iiif  it  \  i('l(U  on  acid  li\  lirolv  >i>. 

''I'.  I'rili.iii!  Uic  li)ll()\\mu;  tr^ts  lis  ii'-iii;,'  liorii  sluuinu-. 
"I  liaii.  Note  iii'-dluliilils  111  li"t  111  I  dill  wall!  ililulc  ai  id-,  aihl 
diliili-  .ilkalifs. 

'ill  XantliDpi  oti'ii   reaction:    wrll  marked. 

(/)!  MilliiiT-    real  tidii  :   uell  inai  kej. 

U'  (il\ii.\yll<    reaitiMii;    \\  rll  inai  ked. 

'>/)  I  lull  el  leai  tion  ;    not  ulilaiiied,  ( f\\  .nu  to  in-oliiliilit\'. 

U  '  Snl|iliiir  ri  ,[•  ti'  m  :    well  mai  keil. 


I 


'I'lii;   (".\i;l•,()li^  i)i:.\ri:s. 

'I'lioc      (oiiiiK U     (ulitaili      till'      chiilrlit-.      (Mllioli. 

li\'li(>,U«'ri  iiiid  (iw^icii.  til.'  -riHTiil  toirinihi  hrin- 
^'\'"<'\       TIm'S     (an     lie    N|||)-i|i\  |,|,.,|    III),,    ^,.\ri,il    ;^i(.u|.~. 

A.      rill'  .M()iiii-a((  liaridt'-.. 

15.     'I'hr  l)i-a<(  liaiiil.-,. 

('.     'I'lif  l*(il\  >a(  (  liaiido. 

A.     The  Monosaccharides. 

'I'lir  monosaccharides  aiv  th,'  -iiii|ilc>t  (  aihulix diatr-^. 
ami  ill  the  (itlici-.  can  lie  li\  ilinly-cil  lu  lu,,  or  nioiv 
niolfciilr-  of  ni()iu)-ai  I  haiidc  liy  mean--  oi'  achU  ur  ( n-tain 
rcrniciit  V. 

'rii('\  ((in-i^l  (if  )iiiniai\  alcoliolu  i  CHOll-  or 
-(■(ondary  al((di(.lic  ,  (Ml. OH)  f.;r(.n|i>  linked  to  an 
al(l(li\d.'  I  CllOi  or  Ketone  I  ('  O-^roiip.  Tin. -c  wit  h 
an  aldelixdc  -r<)ii|.  arc  called  aldo-e-.  ;  I  ho^e  w  n  h  ;,  ketone 
,l;i(MI|>.  keto-.e>.  TIicn  contain  from  two  to  nine  cai'lion 
'''""1-  ■'11(1  are  called  liiove^.  t  rio^^c-,  tetro-e-.  |iento-.e-. 
lic\o-e-.  et(  ..  deiieiidiiiL:  oil  the  niiinlier  of  (ari.on  atoms  in 
t  lie  lliolei  ille. 

'i'lie  lower  memlier-  of  the  -erie-,  are  not  im|H)rtanl 
|ili\-iolo-icall\.  The  /»///o.sc.s  CITO  are  loiind  in  the 
"'■I'"'  I'l  <<'ilain  patlndouical  condition-.  Thev  t'orm  a 
eon-titiient  Mart  of  the  molecule  of  nucleic  acid.  iSe,. 
I'iiee  is.i  The  mo-,1  im|)()rtant  iientoNO  are  the  aldo'^e-, 
:iral)ino-e  and  xylose,  ohtaiiied  from  j,nim  ai'ahic  and 
|)ine-\\(;od  or  straw  resuect  i\  ...|\  asid  •••I;;!,:-  .•■.!■.!;  Ittii!  !  -. 
the  h\droly>is  of  the  iuicleo[)r()leins. 
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II''  '    '  I   I'.lt       ll;l  \  1-      lu'l'p       -\   111  lll'-i~i-(|       III       I   he 

lillllll  .ll  t'\   \        nil  :  fillll.il       111      ll.i;  III  I'      ,MmI 

,1!  I'  1 1|   I  >l  i '.  ^iii|(  il:  11  ,1 1  I  li  1 1  I .  -I  . 
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lie. oil 
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■  1  ulllr. 
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1    1  ti;i  ll  lixvi 

(  llo 
II  (Oil 
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(II  oil 


(   M  oil 
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llo. (II 
II  (    oil 

11   (Oil 

(II  oil 
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■.II'JMI'I 


It  ".V  I  I  1  I"'  IimI  iri'il  th.lt  I  111'  III  -1  1  !i  I  ,  ,'  ,11.  .1  Mn-i'-. 
W  ll  I  Ul     I  I  111   I  1  i-i'     I-    :i     ki't  ii~(". 

'I  111-  III  -I  i  lilri'  ,1  I  .•  -I  .li'ii  l-ii|iii'l  -..  ililti'ii  IILJ  iiil  \  111  till' 
;illiiliU''iMi'iil  "I  till'  !l  .imi  ()li  ^;iiiil|w  III  ,|,,iii'  inlilnl  t  lir 
rmil'    cclltlMl    i.iiIhhi     ;iIii|ii-.    iill    nf    wlilili    .ilr    .i -\  1 1 1  III  i  t  lir. 

•  ^I'f  I'aui'  1  '.'.  It  1  lii'lrliirr  liillnw  ~  I  Ji.il  I  I  n '^i  ■  ci  1 1 1 1 1  m  1 1 1  I  li  U 
inv  I'l'l  ii  .lll\  111  1  l\  r.  t  li;it  i-.  I  lii'ir  -iillll  inn-  1  ;i|i  I-.  il.ili'  t  hr 
|il;i  111'  111    |ii  il.i  I  l--i'il    I  iLilit  . 

Ill  till  :iliii\r  Iiiiiii  iilii'  l|ir\  mr  i  i '|  ur^i '  1 1 1  n  |  ;i^  lii-iiii^ 
II  IiIi'IimIi'--   I'llt    ri'liiiiii    liiil^  -iTlii    1(1   llnl  ii  ,il  1'  1  liiil    l||i'\   I'liii 

•  ■\l-l  III  Mlliillirr  IdIIii.  'i'llll-  ir  -llliii-i'  lie  1 1  i --i  i|  \  ci  |  in 
VMlItT     It      I-     liillllii      til, It      till'     -nllllliill     ;il      lil'-l     ||,i-,    ^i     niucli 

ill-iicl-     lutilliir\       jiiiNSiT    llliili     uiicii     II      ii.i~     i II     l,,.|,t      I,, I' 

x'lllr  Iliilll'^  111-  iij-  liri'ii  JKiiii-il  \\illi  ,1  t|-:H-i'  nl  aliMlli. 
'I'lli--  |ilirll(illii-||ii||  l-~  i\lii>\\l|  ;|-,  liMll.ii  (il.il  idii.  .\i-ii  It  i- 
\i'\\  llllllil  I''--  IK  1  l\  r  cilrllliriliix  lll;lll  t  I  l..  :l  I  ,r  ,V  ,'  I,  .iI'Im  ii  l-i 
W  ;i  ir.l  lit  ^. 
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I'lii-c  |in)|M'i  I  h-  ,1  ii'  I'S  |il.iuii'il  li\  ,i-'^ii  iiiuil;  I  ii.il  \s  Ihmi 
tir^l  i|  I --.I  i|\  |i||  III  w.iirr.  i;l  Mil  i-c  i\i-l^  j  ^  .1  --  I.hIds^. 
Ii.i\  mil:  'ill-  I'Miii  II  I.I 
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III  till-    -t  ;lt''     I  III-    ■(■   .it  1)111     I-    .1  -\  III  llli'l  lir.    -II    I  ll.ll      I  \Vi> 
runil-  III   ullliii-i'  .111'   |)ii---l  lilr,  1  .illi  i|   ,,-   ,niii     •<  L;lllrii~r. 

I    lull 'I   1  I'll  ;i  1 1 1  11  Hill  1 1  ii  III  -  t  \\  I )  tiiriii  -  I  tt  l;I  iii<>>i'  run  lii' 

i-i'lillril.   DIM'    With    ,1    I  olu  l\     |M)U  iM-  1)1     I  III  .    I  I I  I II 'I     \S  ll  h   .1 

I'i'lat  11)11  of  III  .     win  11  ki'pi   ill  -III III  11)11  i)()i  !i  IiimIIv  iin.iin 
;l    li  il  u  I  II  )||   I  iCi'J  .")  . 
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Ill  -nllll  ii)|l  IidMi  Inriil-  -low  l\  |i;i--  i  1 1 1 1 )  t  I  ic  ;l  lilcl  1 1  Vilr 
liM'iii  t.iii'Dincii^iii !.  If  III.'  II  ii'Diii  lie  iv|i|ac('il  liy  -dini' 
oilier  Uli>ll|)  iL;i'l!('l;lll\  a  foill;!  1  ii-  .  llir  1  olil  poUIld  t'olllicil 
i-    ralliil    .III     .(-    or    ■•i-i.^liico-^iilc.    wliirli    call     he    con  \  rrl.cil 

iicids  01  ccitain  ferment- 


—  J. 


J» 


I  III      (  \i  I  .  Pin  |,|,'  \  I  I 


II.   II. 


I'll-     ii.iliii.il    l:Iiimi-i,|,>   i|ili|,.ihl/iii,    -mIuiii.   .1...    iiiv 

■;  Liiiii  ii~i<if-. 

Physical    properties  of  the  monosaccharides.      I  h.  s    .n,- 

"'"'•''   l^-'.illtlir    M.h.U,  N,.|\     -,,||||,|..    ,11    x\,ilrl    .n.cl   ,.l(ul,.,|. 

'"-"'"''I''  <<<  'Hmi.  .nrlMiir  .iihI  lu,,,t  u|  l\u-  ..r-.mif 
•-n|\  I'lil  -. 

''"'^     •"■•'    "I'iM.lllv     .,<   Ms,.,     llir    II, , nil, , I    -IIU,M.    Il.ninn 

I    I  nrl(i,r  ;);;■-, 

Ciiemicai  properties.     I '..im-  ,i,|..|i\  ,1,,  ,,,  k.tui,.-,  i  Ii..\ 

■"■•'  -"-"■|'tll'l«'  nl  l.rlliM  ,,m,|k..,|  I,,  \,,nuu.  .,,1.1,.  Hill, 
"'''"'"'-  ""^'in  "M.liHIi-  |,.,iL;..|,t..  'riii>  I,., nil,, I,  ,,i,K 
'•''^''~  I''''"'  I"  'i"'  ■ill-ilin,.  -,, lull. III,.  ,,,,.1  I,  ,,|  ,j,v,M  v,,|,„. 
■'■^  •'  ''■-'  '"'■  ""  -■  -n-,ii,.  .,,1,1  .  -|„.,  ,.,ll\  ;,s  .,  |,,,,|,  ,,| 
\.ir|,il|,    IIK'I  Imi.I-   i,f  ,.-,!  llii;,I  i,,||. 

'•''"'.^  '•'■■"  '  ^^I'li  |'li.'ii\l  li\,lr:i/in,.  Ill  r\<,.--  1,,  oi\,. 
"'^"'"'''"'  '  •■\~'.illin,.  ImmIi,.,  ,„||,.,|  ,,.,.,/,„„.,.  ■I'iMM.'nr 
"'  ''"■  -I'':"''-'    \iiln..  Ml  ,1,  1,1  1, 1 1 1,1,1  M   1 1,,,   I  „•,.-,■  I H..  of  .III,  I 

'"      '■''■"•^I'l-   l-l.in-      III,.      I1I,.|M,~,|,,   !,;,,,, I,...      ih.Mull      II.. I      ill 

<li-tiii,L;iii-.!iin-    111, -111    In, 111   ,,i,,.  .,  i,,,t  j,,.,-, 

^^''"•"     '"■•"'•'I    \Mtii    ;iii     ;ilk;ili    ll„.    I, mil. ,-;,,,  I,;, II. I. .s 

'"■'"""'  .^''''"^^  •"Ml  llicll  Im.,U,i,  ,,,,!  |i,,;ili\  .[.■,<,ll,|„„c 
'"''•■'    "•iMHIr.,!;,,   i,U;,|,,|    iv^limi,.      ,,l,M:,ll,-,... 

'  '"'-^  •"''  l'''i'l.,Ml  \,\  Mi.lllllii  ;l||ial,-;llll  I,,  luAilhv.lli,- 
•'''"''"'^-  ^'"I'll.'  1-  Inllii,..!  tV,„i,  oj, „,,.,,.  ,M;il,l,lt..  IV,.,., 
"':"""'^''    ^""'     ''"!'   "'■    ll"lll     -Mh,.l,,~,..        |-'|-U,1(,M.     M,.|,i.    ;, 

"iixtiiiv  III  -^orliili^  aiiii  iiumiilc. 

On  ..M.hiti.iii  m|,„,,.„,  „iv,.s  li^,,  ,,,  |||,,,,,;Hi,U  - 
<'<'.H  (IK)  coil 

(CIIOlli, 


(CIIOlll 


(CIIOII 


<'i'>ii  coil  con 

^■'"""  '*■'""'•      <il>«ii...iii(  .Kid.      Sarchaiicacid. 


I       f 


'  '  I^  '  Ml  nil  II  .11  hi  I-  llitcl  ,  -I  I  h  ^  I'll  \  '■...;:  II  .ilh  .  ,1  ^  It  I  ^ 
1 1  I'll!  I  III  I  V  lull  IK  I  I  I  he  III  nil-  III  (  I  nil  III  II.  1 1  lull  w  ll  li  \  ,il  liill^ 
ill  ll'J-.    -Ill  1 1   .1^    (  lllnl  .ll.    I  .1  III  1. 1 II  1 1',     pit,   iiol.    ell  .,    Ill    I  lir    1111111 

"I      ■!      iJ  llll    I  l-ll|l'.  I    ill     -r     1    I  111  I  I  II  III  111  |.,      |,|  I  ll  ,    ,    I       I   III-     1)1  ._;,|  II  |,  II, 

'loni    (lie    111  |lll  lull-   illil  I-   III    t  hr  (lliu;,. 

Glucose  ill  \i  iM-f  111-  1^1  .i|ii-  -iiu:.i  I  .  I  .  ;  ■  pi  ,  i  int . 
~i  ll  11 1  ll  III  ll  ir  1  ill-  fi  li  ll  iw  1 11;:   1 1    Ml  ii  HI-;. 

'    '        I:.    1     .    i:  ,        I     , 

Moore's  test. 


I  Hill   lA..  Ill    il.i.  ;,tir  soti.i  Willi 

■  -.I  •■.   ;...    limps  (it  a  I  \hi   ..n;.    ..'i:ii:    n     i   .,,ppiT  siilph;iti  .       \ 
l'!"<'  r-n-'-pitati- '  f  'upric  Inilmvidi-.  C,ii(  )||  i,.  |..  f,,,.,..  ,i_      \,'.l  t  , 
>:    luiik   <  ■  :     11         I 


'•'  .ii'l"'  u-.,  anil   i     ■■  -  .i  |.\   .1  M  i|,, 

'i\i.!.  ,  Ciid.     iTronimer's  test.' 


W    Ul    tCkl  pi  I 


.:  (iL.Lia.      ll  ..li!;.  .»    iiLill  .iiu.iiihi  1,1  :,nj;uf  In:  |>rf>fiit  a  iiitTf  liisappt'.ir.inre 

•    liliieciilour  i,  .ill  ili.ii  m.-iv  hiipi*n.   i.r  p.-oilily   ihe  tluiil  m.iv    ,     i.n,    .1 

.1  vrllovisliroil  lint       If  i  xci-,-,  of  ii.ppcr  Iv  .ithUd,  tlif  reduction 

i       hf  hliie  iiipric  hydrate  in  Miiutum.  or  the  blaik  precipitate  of  .  uj  ,       .  n,,„- 

ih.-it  i-i  formed  on  hfating  this  in  the  alkaline  sohttion.     It  is  alw.ivs  I.,-m  t"  add 

.1... ,   ........  sulphate  a  few  drops  at  a  time.  boilinK  betvvecn  e.ich  add  • 

Ihe   reaction    is  a  Ivpe  of  several  that  have  been   intrndii. 
i.ilcttiiin  of  Khicose,  all  of  whuh  dt[H;n,l  im  tlu-  f.itt  that  in  alkaline  solution  it 
h.i~  reducinn  propertirs  when  Imiled.      li.r  1I.. .  1.  .1  .,  11,   glucose,  and    >1!   -111^ 
1:  have  this  property  are  sometimes  spoki:  ■  diicmn  sunar-- 

<        Ttic  propertv  that  glucose  and  mhir     ii-ir-.  have  •  I   ■' 
■  I'luiion  to  a  lar^;e  nuiiilicr  ..f  urnanic  cumpoiin.: 

r.'nl   almut  3  (■.(  .  (it   |-ihlinu''s  -DJuiK'ti   l-fr    \,,\v   I)   m    a 
ti -t    tiilx-.      \,,   1  haiiKf    i»'iii-.       \il(l    .ilii.iit    J    1  .(  .   1.1    till-    t;lii'i.-c 

-"lnl"''l      ■'""!      i-     il      .-ILMIII.         \      nil     l-i.-i   l[llt;itr    I't     lUI'li.ll-     l,M(l.'      1^ 

!  imikhI.     iFehling's  test.) 

■"-■'ll-      1       I'hl:".^  '  fluid  1-.  ),r.par<-i!  :i^  f,.llo\%-- 

■■■'  -i.iiii''    '<'   piiii-  (.iij  :  t-r    -iiiph.iie  ;n   warm   \iater  ,inil 


llUIf  til  0 


hire. 


Mil     I  AUi;'iii\M;Ari 


(II.   II 


I''  |ii>M.lw  (.■!)  i^iMin-  .,1  p.iia, ,111111  -"liiiD  i.inr.itc  i  K'o,  lu-H,.  <ilt)  „: 
uarin  •■..iti-r,  a.i.l  :i  liiilr  (.i,l..li,  .,.:,!  r .  pr-,  .ni  ilie  growth  ..I  lv.:u-.  ,l,liii.-  ,., 
<--N;Ktl\  a  litir  ami  filter 

^ci  I>;  ,..|,,.  130  ^i.nn,  ..I  M, ,11,1111  liv(ii,\u!f  in  lii^till-!  uai.r  ami  .iiliiir 
!.••  I    llll.- 

1  "f  ■-■■  -il-.''  '-Nai  !)■,  •■,|ii;i!  ,|n,iiiiuir,  1,1  ,,.  /,,  ;i:.,i  ,  a„.l  ,,,...  •ri,,„i^;l,  ihr 
m.luplual  tc-iistitiier.t^  krep  iii.l.-nnitciv,  tin'  tliiul  uii.'ii  pi,par.->l  s,it|,  ,, 
iii(<.nip..s,t;>iii,  soth.'-,  ,.  mill,  tinn  ..,  nir.  i.n  Im.iIii-,,^  I--.;,-  ,1,,,  r,a-...,i  il,,-  !!iii.l 
■IkmiKI  Im-  pn-iian-.l  jii-t  I  rfia--  ii,i-.  ami  inii  i  alua'.  ,  l„  u--.iv.\  bv  b,.ilin.;  lu-l,,i,- 
lii-tn^  usf<l 

rill-   tllKi    I-,  ,,|    ,|H  il     a    Mi-.n-th     l.:al     :!ir    ,.,ppc|-    Mllplialr    ll:     ID.     .■       I,    ji,,; 
.'.        ■rill-  ail. lit). .11   ..I     til.     K.nh.ll.-    --.ill     1.    |..|-    1. 1.-     ;,.;;..         ;     ,:,.„.;,,|,^     [j,,- 

'  "!'••'    I"..l.'s;.l.'  ih.i:  v.,.iiM  ,  ,i!i,.ivm.,.  1„.  p,-,.,  ip,.tat..l  l,v  iiumh-  i./^  ,,iu1  u  i 

Hi.'  I.  M  i-  mil.  il  m.-.c  tL-luMt.-  .i!i,l  CTl.ini  than  Tp  .i„,n.  r-.  tr^t,  .m.i 
•ii'iill-.i  .iIa.u-  he  11,.-. 1  Ml  pn-lcrciuc  to  it. 

'        Il  ■''"■  'lui'l  '!-il  !'  I'ciMi;  ■..-M.'.i  1,  a.  1.1.   It  -liLiiM  he  ntuir.iIiM-.i 

.\iii:m. .11111111  ,.ili,  .Miwi.loral.Iv  ini.Tf.aa'  uiili  r.-lilmu  ■,  t.v.  It  tlifv 
arc  pn-.<-!ii  .a  hiil,-  . ahm  ,ii:,,,l,  .lioul.l  |„.  a.l.i,.l.  .-ui,!  il,,.  nir.!.|...  1-.„1,.,|  t.,,-  tu,. 
•  If  tlir.-.'  ininui.->  1..  all.,v,  ..|  ili.- .-^ ,  .liiii.ni  r.i  llu- aiiiiiMiii.i, 

''  '='  I'-liii^  I'T  -iii.i!l  aniMiiiil-  ..[  -Ill,  ,,M-  Il  :,  .uKi-aM.^  i,,  .i',,,,,;  an  .  \.  ,■  -, 
ol  I  .•liliiij^^  s,,l,iti,,p..  .,uint4  1"  III'-  .•\Li-.s  .,t  alnali  t.-iulm^  t,i  ,l,-tn.\  tli.- 
lihl...,..-  li.li.r.-  th.-  lati.  r  .an  .■  ..  1 1  n,  ndiKin-  ic.-utmn  ..n  tlii'  ,-.ipp,_.r  Tli.- 
n-aiii-ai   -  .liU:,  •.!  -li,.,il,!  i„-  ni.i,].-  l.,;,itl-.   |.1„..   unl,    I.!,li,,,V,    „,lnti.,n  ',ar.,l   tlifi 

'  "  -^  '  ■'  •  "''  l'.rti'ili,t\  -,,liiti,,ii  111  A  t.  -t  mil,-,  a, 1,1  al)..i;t 
iii^lii  ih,,!,,  ,11  th,-  -iiM,ir  v,,|iiii.m.  l:,.]l  \i-,-!-,,u-l\  1,11-  ..iir  ,,r  nv.. 
iiiimii,  ~  ami  all..\v  tli.'  Uili.-  to  .  n.  ,\  ^p,  ,iitai;r,u;-l>  .  'I'lic  rmiif  li,.,!\ 
"'  -'-I'll, in  ^\lli  In-  l;|],-.l  uitli  a  pic  ipitat,-.  iv.l.  \.-l!,iu.   ,  h    ltccii    hi 

(i.l.n,!  il.p,  !i.lm-  i.ii  t!ic  ( .111.  .■miati.'ii  ..t^  tla-  -ipuai.     (Benedict's 
test.) 

-^"'i-_  1  rr.i^ii.,!i-n  ,.|  l;,-,i,.,I:,  ;  -.  ^..liit),.,-.  l,.r  .pialitalu,-  test 
III--. in.-  I,  )  .t;r,i!ii-  ,  i  -,.i,I,iii;,  (iti.ii,-  aii.l  100  -ram-,,  of  anliv.ir.ni-i  .....imni 
iarli,,nat.-  m  al,..iit  i.OOrc.  .,f  <ii--til!,  ,1  wai.r  Lv  th.' .lui  ol  heal  i '.uir  tlir,,u-h 
af,.l.!,,l  liii.r  an.l  iiiak.-  up  t..  .s;o  .■  .  Ii:-,.,h..  l  r  .j  i^rani-  ..t  *  rv -,i.i!hso.i 
copper  sulpliate  in  100  ,  ..■  ,.l  ual.r  an.!  in.ik.-  „p  l..  130.:.-  I'.iiir  th. 
iarl...nalf  titraf  -.,,!ii!i.,ii  mt..  a  lar,,.'  In.iK.-r  aii.I  aiM  tli._'  c.pp.-r  ^,,liiti,,ii 
■-loulv,  vMth  .■.iiiMaiU  -taiiii:;  Ih.'  iniM  .1  -..liiti..ii  i>  ri'ailv  l.,r  ii^t-  aii.l  ,!,,c> 
nm  ,i(t..i-i...-.Hf  1,11  l,in_  si.iinhn;; 

r.,1..  .h.t's      >oliiti,,ii     l,:i,     i.rtain     .•..:•,  anta-.-.     .,\,-i      l-'.-Mri^ ',       lor 
cxanipl.-.  it  1- ih.t  Nu  r.-a.hU  la-.hin,!  In   ura    .iD.i   .-r   urair-.    la.r  li\    Lr.aiinin.- 
It    IS    not    rL'iiu.,-,1    hv   dijonilonn.    wliuh    i,   s.,iii,-iime^  iul.lr.l   to   uniu'  as   a 
pr.-.  r-.  ,iti\  f       It  il.i,--  n.it  ilfstr'jv  a  -mal!  a'li.iiin;  of  -afar    ;ss  Krlil.T--'  -  .!.-..■— 


I   r 


J 


<  II.  II. I 


.i.ic  i>i;. 


'  •  '  '  li-  I.  tf  J  )  rc\  u'l]-- 1-\(  K  iM>  Al^n  It  (  ;in  be  ii-nl  d  r  t<>tiii^  iinnc^  !..i  ..,.n 
::i  artitki.TJ  l;:;lit.  -iiuc  ;t  .-  the  hulk  and  i:c.I  ihc  imIihh  ,  ,f  ihr  prri  ip.Mti-  tli.il 
'-  ■■f  ■mpiiri.iiii  .• 

'.''.      I  Inil  -otiic  tif-~!ilv  |itrji,-ir.(l  MarfiK d'--  rc,it;e;it  and  add  tx  it 
the   ^iiirar    --oluliw!i,    dtup    hy    drop,  liodm^;  tlic  w  IkiIc    tmu  .       \    n-d 
ITfcipitatf   i.t  (.upr.ius  .i\idc  is  t'jniifd.  citlin  at  i.iilc  nr  (^ii  -t.md 
dil;  t'(j!  a  ii'u  iiiiruitt-.     (Barfoed's  test.) 

N''ill  -. —  1         riif   rr.ui'Mi  1-,  pr.-parcii  |i\-   iii-,...ih   14  lu   ^m    •  -p:.      -nfiat.' 
'I'i   ID  '    '     .'I  >;l.i.  :.U  .!( III.    a.  ;i  ill  \\alir  aihl  ni.ikiiiK  np  ici  1   liirr 

-        ''!■•'   ''•■'I    ^^  ":il'    -.:    I  II  l.\    till-   niiiiKi-^ai  <  liarult_^,    nut    ln'    rialvi*-   .uiii 


i' 


.(       Til.-    ira-fiii    ina-t    !>..•    Irr.lilv    pr.jparr,!,   ctiicr'-M^t;    11     ■    :•   :      .■  ;   i,\- 
!■   illi'->r  an.]  lactiwf 

I    hl.pridf,  inli-rtrif  ■.■.  t'l    llir  tc^t.  i  aii--ni-    ilir   appi- i?  im  •■:;-]! 

■■    nil-  prct  ;pi!alr 

'"•  '''>il  1  P'"t  lil  \ylandci'>  --nliit'on  v.ith  3  'lart-  .-i  the 
-^iu.ir  l.T  .ihoiit  three  inituUc^  and  allow  t,)  ,,,(,1.  A  i.l.iik 
pre,  i|.itatr  ni  iiictaliic  In^mmii  ^,ul<-s  (iiit.     (Nylander's  test.) 

N'"li~        ;        \\l,n'lri^    n.i-cnt    ;-,    prfpaicd    l.v    (h—.jvin-    30    ^ni,     ol 
I'.'.  !i' 11.-  -ill  and  JO  Ljin-    ,,l    InMniuli  sulin.iir.Ur  in   I   litrr,,i    .s  per  .  mt.  1  aiiMu- 


I  li<-  rr;i.t;n:i  ;,  ,.|  itnpioi  laiu".'  in  d.-in  iiim  -mall  ipiantiiif.  .\  ^iiiiu.,' 
■■■"■'"■  lli'iii-K  ai  al  and  criMtmiiii'  01  .  ..m  i-iuratid  tn  an-  mlnrr  I  .  hlaa^  •, 
-    !al!.ai    I'lH  lia\  r  no  artji:!i  ,,n  .N\  landta"  ^  ^uliituin 

''•       I  "at    J    1.1.   (ila-|   pti  (  lilt.  v()luti,,n      I     -alraniiit-    uitli 

■    1.1.    ol    tilt:   .uiuiKsr    -,cjliitii).i   and     .'   (  .(  .  d    3  per   ( eiit.   sodiiiin 

l:\dio\Ki..      Mi\  and  JHJil,  .ivoiduiL;  an\   --hakm-.      'I'lir  opaMUi-  icd 

<o|.,iir    uui--  plat  r  i(,  a  iiLiiit  \tllo\v,  ouin-  to   lliu    ttaliutio::   o;    ihu 

'-att.ininf  to  a  "  |i-uroi  rasi-." 

\'1'1  t.'  t!a'  solution  ,,t  -hiro-.,'  --otn.'  ^tilplnntli-otai.'  of 
-od.i  .and  -oiiir  \a.(()  .iiid  jioil.  I'lif  Mac  ,,,ioi:r  turn-  urccn, 
purpli-h.  re  i.  ,tiid  tnialiy  \<llo\v.  Mi.tk.j  uitli.ui;  the  liliic  .  olour 
itappiai--.     (Mulder's  test.) 

^"'  '        Th.  -..  tu,i  .xpirtiirnis  :llii   Man-  ill.-  nd;:.  ai^  prop.atas  ..1  .;huu-.c 
ia  'lut  alk  aiint-  ■Milutioii,      The  .aviilitv  i.t  tin-  rtaliutil  U  ucu-liasc-,  lor  uvv^i-ti  is 
'  ■"  •■t'aip!..ar.inLi;  .a  :nc  i  .  ;,   ,r."  ^■v,  .  ...iliuf;  iiud  -iiahin;.^  uitii  air 


i  I 


3s 


rill.      (■  \Kl;i'HVIiK.\TI  s. 


rii.   ir. 


1 'il^''  '"  C.I  .  lit  ,t  1-3  percent.  -Mluiinn  ot  f^huose  m  ,i 
tr-t  ;;ii)c.  .\(1(1  :i^  iiukIi-^oIkI  pliriivl -1i\  di.i/inr  hydnx  lil.jrulc  as 
will  111-  on  a  -ixpriiiu  |>i("  ■■,  ami  .it  lc:i-t  I'a^;.'  tliK  anininit  of  smIkI 
sodiiiti!  a' i-tatf.  l)i--Ml.,.  hx  uMmiin-,  mux  tli<irniit;lil\ .  ai'd  liitii 
into  .1  1  Iran  ti-t  tiilir.  1 'Lu  i-  tliw  in  a  hcakcr  of  hoilmn  u.itcr  f ,  .r 
at  Irast  lialf-.in-honi,  kcrpmi,'  tli^  wati  r  hoilir.u  the  v.liol.'  un\r. 
Set    tl'f    tube  ,i>i(|.-    to   (  ool    (do   !if)t    cool    lai.j.  I    tli^    tapl.      A    line 

\c'llo\\    (r\^iallmi'    m cc  ipitatc    (A     phenyl-glucosazone  apiicu-. 

<  "11' '  1  -omc  ol  I'll,  I.\  nic-aii  .  of  a  pi|ii'tlt\  tiaii^ltf  to  a  sluic, 
''i\>r  \Mlli  a  Ljla>'~  and  (Aamine  iind.i  l„,ili  powers  cit  the- 
niic  lo- i-|.i-.  N.ip-  ilic-  c  l;,ii.i<  tcTi-tic  ai  laH'jc  iiiciit  ,,|  tlic'  ti  le 
yellow  ii.-edlc^  III  tan  '^li.ipc-d  .i-i:!c-.itc-.  -lio,i\.  -.  n]  (  lo^-M--.  Make- 
a  dl.i'Am.u  of  l'(  ct\-tal-  in  the-  -i  i.u  .•  pi .  a  :i!.  d  at  the  end  of  tlift 
hook. 

^'•^^^  (;luc..-,c  :-  .Til  ,-ii.lcli\  !c-,  nn.!.  lik.^  ;.il  .ili!,-li vil.^.  ,u;.l  l,.t..r..^. 
'"1'"'  I  ■  '  '";ii>ni!ii  'a:'1i  i'!ic-tivlli\il;a/)iii'  I'.in  tiii--  plieinl-l'-,  (ir.'i/cir.c  cl 
~liii  1',     ...liilili-.   aiul   c-,ui;mi   he  rf.iclil\    -.i-n.i-.m-i!.      ll.'\OMr,    iii   llie 

l'r''--i  wi  .  '  .I'l  CMC--,  III  plii:ivMi\  lir.-i/iiu'  at  liiui  ,ii;  iii-dliil.'.  e^a/ccnc  i-- 
fonmc!. 

I   ll>  > 


I   II'  .11 

((lie  111  i 


1(11    .Ml  Ml 


(II     N  Ml  (     II 
(       N  M  I  (     II 
((   IK  111 


(   i  I  (  111  (    III  III 

'■111'  "-1-  liicnvl  .'■,!:.  ■'.;,■     n!     ;;lii,  n-i- 

ip!ic':i\  1  -^lui  .i-.i,oi;ci 
•    Jll  (  >       Ml     ■   CM    NU, 

.\niiiiu' 

rhcnvl  hvcira.'ir.i'  i>  .i  \i'1I.a\  lia-:.  li.|i]iil,  iii^oIiiliK-  in  ua.tcr,  Init  -ciluhle 
in  clilr.tc;  ac-icK  tn  form  s.ilt>  If  ilie  l>.i--r  ii-,rli  i-,  il,i-J.  two  or  throe.'  liroii-, 
■-licHili'  be  c!is>oKt'il  ir.  ,i  lew  lirop,  ol  >iroiiL;  .-icctii.  aioil.  aiiil  adilccl  to  the  Mij^.ir 
■^.iliu.en. 

.i  I'luinl-iuiir.i/.ne  li\  ilroc  hlMncle,  (',11  .Ml  Ml.  11(1  <;,  .e.s  not  ^ivv 
an  tjsazi  ne  ulu-n  lioiie.i  uith  ^;hll.ll^e,  unle;-^  an  t'M'es,  of  sochiim  acetate  !«■ 
atklfd       Tin-.   .Hi-,  on   the  In  (Irochloriilc  to  lorni  )ihen\  i-hvdra/iiu?  aeetale  aiul 

siiihuin  I  hloi'ule. 

B.     The  Disaccharides. 

'riioc    cailidlivdralcs    !ia\c     tlic    I'lniurical     t'oi  inula, 

r.    !!     ()  Tllf'V     :!!V     !;Vcl!'cd\--oc!      \::       \.:,\\\,yi     "  V  j  t '  =     i:i!-it-' 


li  I 


t 


1  n.  II. 


c\.\i;-srGAic. 


•V 


;i(  Id-  or  liv  t  iic  act  ion  ol'  (ciliUii  -|i('(i!i(   t'li/yiiio  into  t  uo 
lii(ilt'(  iili's  of  iiioiiosiiccliaridr. 

C  H  (),  ^   H,()      C,  HO,   ;  (Ml  (). 

'I'lif     tliicc    (iisiiccliaridi'-.    of    |di\^iolo;,'i(al     intcrc-^t     are 
(•aiit'---iiLiai-.  iiialtoM'  and  lactost'  i  iiiill\->ii^an. 

Cane-sugar  (^iktosci  i^^  widclv  di-^t  lilnitt^d  in  tin- 
\(';:rtal)lt'  kinildoni.  where  it  function-  a-  a  icseivc 
material.  It  ir\-talli-e-  widl.  i-  \er\  -(dnlde  in  water, 
and  lia^  a  nnicli  swceti^r  ta-te  than  ^'hn o-c. 

I;  doe-  not  reihice  i-"ehlinj^'-  Nolnt  ion.  does  not  form 
an  o-a/oiic.  and  doc-  not  l)ehavc  a-  an  alddydc  or  Uetone. 
It  i-  h\  (iroi\  -cd  \  cry  readily  hy  lioilinc-  ai  ids  to  a  niixt  nre 
ot  c|i;.|,-c  ami  frii(to-c.  ('ane--n;;ar  i-  dcxt  rorotatory, 
I'll'  -iine  Iructo-c  i-  more  lac\  orotator\  than  glucose  is 
dc\t  rorolalor\ .  a  mixture  of  tlic  two  in  e(|iial  |iart>  is 
lae\oi-otator\ .  So  the  -ij^n  of  rotation  iicine  in\crte(i  hy 
h\  ilr(il\ -i-.  the  proic--  i-  known  a-  in\cr-ion.  and  the 
prodnci  a--in\ert  -nuar."  Th  i- hydioly-i- i-,  al-o  effected 
h\-  the  cn/yim'  in\erta-e  '-iicra-c).  which  i-  fonnd  in  the 
-mall  inte-tine  ami  in  certain  yea-t-. 

'i'lie  con-titntion  of  (ane--n;^'ar  i-  not  \et  detinilcdv 
e-tahli-heil.  luit  in  all  proha liilit y  it  is  formed  h\  tiie 
condeii-ation  of  uhico-e  and  frnctose  in  siuh  a  wav  as  to 
de-troy  liotli  the  aldeiiydt'  and  tlu'  ketone  ^roiip-. 
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74.  Iv'opcat  (A|„  rimciit'-  ».3.'J;iii(l  fl^.  with  a  lic-liK  iiiciiatid 
1  pri  (flit.  ^..Iiitini,  ,,!'  pure  uliil.'  (  r  \ -ta  1 1 1  ti<'  (  aiK'--iii.;,it  (■■(dttcc 
-ii^'ar  ■  ).  N..t,.  that  it  is  imalt,-,  ted  !.\  alkali  an. I  .ycit-  lu, 
ndui  iiil;  tea.  tn.n  mi   I't-liliii;^'-,  soliitKiii. 

/5.        Ileal      .->     I.I.     ii|      the     Sdllltlull     \ulll    i>ur    dliip     i,t      stlnii;^' 

siilphtirK     ai  111    ami    hoil    t,,r    a    iinmitr.        \,K!    a    ilmp    nt     litiiuis 

s.iliitioii    and    n.  iiitaiisc    with    ranstir    -.,da.       \\>]>]\     ■|"rninnur's    or 

i'thlmn's  test  to  iii.itiun:-  ,,\  tins  Hu'd,      A  u.ll   niark,  d  i.  dm  tiun  is 

I  'lilainid  m  Imtli  i  ascs. 

"*"'""  ''''"^  n-artiM,,  il.-)u-ii.l,  nn  ilir  (a,  i  ili.n  allli..u.;li  i  anr-Mij^nr  is 
a  nun  inlii,  inj^  s.^mi-,  it  i-,  i  ,  .nvrriri  l,.,,|,ial  pail.  .-I  ^l.iensr  aiul  laesnl..-.-  Lv 
Imiliti^;  with  (hliiti-  iiiiiiiTal  ai  kN 

li,l|,,,(  ),,   •   ||..(  I      (',,|||,,0,    .  C,  II, ,(  ),. 

I   .1111    ^ilL.ir.  I  iliir,,-,  .       I  ,|,  .  ,||,,,, 

'''•  licat  tnui  diiijis  nt'  thf  snliitinn  i4  laiic-sima!  With  tmii 
dinps  ,,f  J  p,.,  ,  ,,,|t.  ^MJntiuti  .  I  alpha-naphtiinl  in  ali  i.hi.i  and  ,5  .  ..  . 
"t  InininL;  li\  dn ,(  li|,,i  i,  ai  id.  licit  tn  LialmK  pmnt.  Thr  "  -d 
nnimaliatt  1\   In  i^ms  i,,  asstmii-  a  tu  h  piiipli    tint. 

-'^""  "  '  '"''"  naimm  ilcp.-inN  ,,„  tiir  la.  I  i!iat  il.<-  la.  ■,  uIi.m-,  u'm], 
I-  I. Till. '.i  l,\  ;h,  aiimn  ..I  ilu-  a<  ai  oii  tin-  .a:,M:-ai,  :■■',]•.  :iirt:;n4 
'lurliiral.l(ii\  ,i,-) 

lie  (11 

IK  (      I    IK  ) 


() 

uliuhin  i:si„,„  ,,,,rl.u,tli  tla-ali-ha-naplith..!  I..  ^;  ■  ,■  a  piirplr  . .  I,  .ir 

--'.  (.1.1. iiM-.  la.lo^r,  .ui,!  Mialt.  „■  ,nil\  ;,;iv,-  ihis  ..a.ni.n  wr-.  ;.-,.|,K  T!'i- 
I"4v-u.  harnl.-  an.l  ,■,,„..  ,allv  .  .  Ihil,  s,-  ,^,w.  a  lair  nai  m,n  It  ,~  a],,,  :,,■,,■„  ^^ 
i.rlaui  pnaciiis.  uiun  ii  is  kii.iun  as  .M..Iisi_l|\  rci  n>  •! 

-i.      In    uMii-    tl..-    i.a,ti.,n    as  a    t.  st    |.,r   .aias„^ai.    kI'.''    ^ai.-    must    l.f 
iak,-M  l'Mani,A,-pi(,uins.,n,l.l,-Mnns|n,m  s,,l„r„.n  la   llu-  nu  lh,.,U:.  s,  r,l,c-,l    ;n 
•'     -'■'        ""■  "-'!"'•  !'li   .ili.i-  .■■,ap,.nii.,,n  ,,:  il,,-    ,i,,,lu.l  uil!  ...ntain  all  ilu- 
■aiL^ars  prcsciu  ,,1  :lic  <.n>,'inal  lliii.l. 

'       Tli\in,i|  ,.ni  |.r  iisnl  msKail  1,1  alj.li.i  iiaplith..! 

/'.  .Mi\  a  Mihitii.n  .if  (aiu-stiuar  with  .it;.'  el  -Im  .,s,-.  Ilnil 
the  niixtin,^  with  i'.lihno-s  solution,  adilmu  ihr  I'dilitms  solutioiuo 
il'<-  hoihm^  tluid  until  a  M.U'  roloin  I>;  iransnntt.d  li-ht  imlirates  a 
sliL;ht  i\,  .ss  1,1  |-,.hhnL;s  solution.  I;v  this  pi , ,.  cdiiic  the  -liims,. 
is    tiestloMd,     hut     tlir    .anc-stiuar    is    nn.a.tt,  ,  t,  d.        I'iIk.!     ■.'<     tlw 
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pr<'(  ipit.it.-  (if  I  ii|)r..u^  ..Mtir.      Make  thr  liltiat.    .i,  ul  u 't!i  >iil|.lun  i< 
and  Ix.il.      \'<-utrali>f  the  --.ilutiMn,  a.lil   a  Itttlr  tih.ic    I'rhlin:;  -   .iiul 
liiiil    a^,'alI1.        A     wcllniarkcd     icdurlidn     i^    nliiaiiicd    due     to     tlic 
piwducti.in    lit    k1iii"-<-  ,111.1   larMilos,-   h\    '■  ms  .tM.it!  "  ..t   ih,'   ,  .\u<- 
'•iiLi.ir  li\   llif  ai  iii. 

Nni  I  In  u^in-  till-  ,^^  a  ir,t  l-r  (  an.-  Mi^;ai  ai  tlir  pr,Mi:,  .■  ,.i  ^ln,  ,„•,  ih,. 
l.K.-1'iiir  ..I  ilif  |M.lv>.[.iliariil<-s  must  !>,■  ,\,  lii,!,,l  l.\  aUdlinli.  .  vSra.  luni  if 
ii.cfssarv  ami  tlir  ...lutK.n  niuM  ;;n,-  a  ucll-mark.ni  .ilpli.i  naplillw  1  t.'M  .,-, 
LinoM-  ..ml  mall....,  a(t,T  li.ijm^  ..miI,  P.-lilm.;.  .niiu,.,:,,  ;;,..•  a  rr.hu  ;n.< 
-,ili-.taii(  1-  li\  ai  1.1  liydi.ip  -is 

7^.      Seliwanoff's  test  t.u  Li.a  ul..-r.      (  )lnaii,  a  nmtial  s.iiiiti,,,, 

...iitaiiiitin    iacMiloM-  ar,   in    Ex.    73.      T.,   3   ....   ,.|   ^,•iluall.  .11-.   i... 

a-.Mit  a.ld  a  N'u   .'Lips  ,,|   tli.-  Mi-ar  .mil  lirat  tlir  M,luti m  i,,  |...ilm^. 

\  red  .  .ili.utati.m  and  a  red  pif.  ipit.it.   ,ii.'  t.imi.d.       I'ii,   pi,  ,  ipitatc 

.ii-'M'h.-.  m  aldili.il.  I.'  will.  !i  It  iiiipait-  a  -tiikiiio  i.-d  ,  ,,l.,ut. 

.N"ll-  •111,-  r<-.i;;.iu  !..  j-npan-.l  |.\  (li^M.hniK  o  (l.i  --m  ,,i  ,.•..,;,,„ 
■''   !(."»  <  .1  .  .'I   I    in  J  liv.ir...  111. Ill,-  .a,  i.l 

""■  "■'^'  '--  ''I-"  .-"■i-n  I'V  the  m,,n,..a(cli.iri.I..  ali.r  1,.,;,  I..,il,:.;,  Ian 
.1  prcvip.it.ai,-  I-  n.ii  iimliPv  L.tiih-.I 

Maltose  is  the  (lisacciiaiidc  loimcl  a.  tlic  linal  |>i(Mlii,;t, 
nf  I  lie  Ipvdioiysis  of  -.tanli  l.y  tlif  .■ii/\ni,.  |,t\aliii.  It  in 
liydi.dvxMl    by   l.oil'mn  acid-.,  and   liy  1  lir  ,.|,/y ,,,,■  iiiallosf 

of     the     -slllilU      illt('>ti|lc,      to     two     Illol.^Cllll.S     ot     n|,|<(ls,-.         It 

fxlnliits      well  -  iiiaik.-d      ii-dii.in^      |.i(.|..'i  I  i..^      towards 

IVhliiios    and     Nylaiidci's     xdiitioiis.    luit     not     towacds 

I'.aifo.'ds,      It    jonii-,    an    o>a/oiir    with    |>liriiyl-hy(liazin  > 

;<iftatr.    which    i-,    iMoiv    xdiililc     than     ^'liicosa/.oiic    and 

'^'"''■''     ""■''-    i't    -JtitiC,       ('on-titntionall\     it     i-    f.;lii,-os(. 
"-i;liic('si(lr. 

,''.  K.p.at  c.\periiiicms(.3  and  'i7  uith  a  ■_'  p,r  .  .'nt.  ■..ohiti.m 
.it  iiialt.jsc.      It  bciuiN  f-,  hkf  i^hi,  (i>e. 

>H.  lioil  with  nartoed's  tea-,  nt.  .\, ,  idu.  ti.m.  ( I  );m  in,  ii,,n 
tioni  yhicisc) 

^l.  i;.\aniine  iiii,  r,  ,s<  .ipi,  ally  and  .h.iu  tlu-  <i\-.t.il-,  ,,t 
pl;.n>l  niahusa/onc  tliat  iia\f  l.c.n  prepai ,  u  i,y  tli.  ,l,.ni,.nMtatnr. 
•N.itc  that  they  arc  niu.  h  l.road.r  th.iii  the  ciy-lak  ..I  uui.  ..-.a/.iiic. 
Mak.-  a  drawing  ot  tlicrv^tals  in  the  ~p.,i,  ,-  p,,,s,dcdat  the  .•nd  „f 
iiie  i)ii. ik. 
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Lactose  i>  tlic  >ii^iir  toiiiul  in  iiiill\,  ami  ottcii  in  tlic 
iiiiiir  (it  woincii  (liii'iiif,'  lactation.  It  lia>  react  ions  very 
■-iniilar  to  t  lio^e  of  maltose.  It  is  liydrolysed  liy  lioiiiiij^ 
acid-,    and    l)\     tlie    ferment     lacta>e    into    a    molecnie    of 

^liico-e  and  one  of  ;^ala(to>e. 

Const  it  lit  ionalK   it   is  ^liicose-/i-^alact(i>ide. 
it   i-  not   fermented  l)y  ordinary  yea^-t. 
'I'lie  o-a/.one  melt-,  at  -Jit)  ('. 

>J.  ivipiat  l:\--.  ''3  ami  ii7  With  a  J  pel  cent,  xillltluil  oi 
lai  tnsc.       It   lirlia\f^  like  l^luidSc. 

s.i.      I  lull  \\i:li  I'.arloL'ir'-  ifa:,"-.-iU.     NH  ndin  timi.     ( I  )isiiiRti(iii 

tldlli   -luc  I  i>f.  • 

si.  I^\;uniiir  mil  rM'.(  o|)i(  ally  and  draw  tin-  ciystals  <4 
p'lciul  lai  ti)-~a/i)nf  that  Ikim'  liciii  prepaieil  l'\  the  (.leiiinii^tratdr. 
Niitii'-  tiiat  thi-\  ilillii- CMM-uliralily  trniii  ;;lii(  osa/nne,  "-cparaliiiK, 
nsiialK.  a'-  lAmd  or  spheinal  (  lu'-let">  nl  tnic  iircdli -.  Make  a 
diawaii:  nl  the  ii\--taK  in  the  spai  e  pi  ij\  idrd  at  lie/  e''d  iil  the 
l)oi)k. 

C.     The   Polysaccharides. 

'idie-^e  eom|ioiinds  are  formed  li\  the  conden>at  ion  of 
more  tlian  two  mole(  nies  of  moiio-ac(  liarides.  'I'lieir 
eeneral  lormiila  is  iC,  ll.,,()  )n. 

Starch  is  widcdy  found  in  tlie  ve^(>tal)le  kin<.i(lom  as  a 
res(T\e  (  a rlioliydrate.  it  oe(  nrs  in  the  form  of  ^nain-., 
the  form  of  which  i--  (  liaracteri>t  ic  for  a  iiarti(  iilar  plant, 
'i'hese  f,'rains  ma\  ( oiisist  of  two  material,  star(  h 
'•eiai  111  lose  "  and  >tar(  h  "  eelliilo'-e".  the  lattei-  forming  a 
dense  einadope  to  tlie  ^rain  :  ow  in^  perhaps  to  this  tlie 
,Urain>  are  insolulile  in  lold  water,  and  are  oiil\  slowly 
attacked  hy  eii/.xnies.  lint  on  heine  lioiled  they  ahsorb 
water  and  swell  iip  to  form  a  pa>te  that  is  readily 
atta(  ked  hy  certain  enzymes. 

Starch  has  a  \('ry  hi}fh  niolec  iilar  weiji'ht,  and  on  heinn 
hoiled  with  water  forms  an  opiih'sceiit  ••solution  "  that  is 
really  a  colloidal  snspiMision.     It  does  not  diffuse  throiijili 
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nituiiliiaiics  and   doc--    not    (Icpi",-   the    I'lci/iii^    point   of 
water. 

Till-  so-called  "  starch  |ia--le  "  i■^  coniplet ely  pi'ccipi- 
tiited  liv  lialt'-siit  mat  ion  with  aninioninni  sulphate  and 
l)y  t  he  add  it  ion  of  an  eipial  \(dnnie  of  -t  loiii.'  alcoh(d. 

The  nio-t  (  hai'ac  teii-t  ir  leaition  otstaich  i>  the  hliie 
(oloiir  il  ^ii\es  with  tree  iodine  solution.  It  does  not 
rediKe  I'tdilin^  -  sidntioii  and  isoiil\  vhiwlx  alTected  h\ 
lioiliiiL;  aiUalifs. 

Star(h  p.i-te  is  h\drol\sed  l)\  lioiliiif;  acid-  and  lp\ 
( crtain  en/\  nies.  \\  hii  II  are  t  he  re  lore  <  alleil  t  he  ain\  lol\  t  ic 
en/.\nie-.  'i'liese  are  pl\alin  of  s;iii\a.  ainylopsin  of 
pancreatic  jnii'e  and  the  diasta-i'-  found  in  niall  ami 
certain  \  ea-~t  s  ami  moulds. 

ilie    pi'odiicts     (li    h\drol\si-,     of     star(h     hy     such     a 
ferment    as    plxalin    are   \er\    niiineron-.      The    follo\\inj4 
scheme    indiiatcs    the    prohahle  i  (ill|--e    of    llie    hyill'ol  \  si-, 
lint  it   is  not  (  laimed  that   it   i~  \el  linalK  e-ta  Idished. 
Starch  paste 

Soluble  Starch  (Aniylodextrim 


Eythrodextrin  I 
Eythrodextrin  II 
Eythrodextrin  III 
Achroodextrin 


Maltodextrin >  ni.ihi 


Haltodextrin >  iiKilt.i^i- 


Maltodextrin >  m.ili 


Maltodextrin >  in.ilti 


Achroodextrin 


Maltodextrin- 


->  iiKilm^i' 


Stable  dextrin 


Maltodextrin ->  m.ilic;^ 


Maltose. 


Glucose. 


i  !• 
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■■'■^-  l'l;i(  (■  a  -mail  .iiiiMiint  nt  (liv  |H,iat..  -t.m  li  on  a  ^lidc,  ail<l 
•'  'l'"|i  .1   wall  I.  '  n\.i  uilh  a  -hp  anil  (Aainiiic  uiulci  tin-  in h  i,.>.  ..pc. 

N"tr  till  I  h.u.ii  l(  risiK  (Aal  --lai<  ii  fjr.ini-.  tin-  <  mii  iniiii  in.u  kiiit;^ 
•iiici  !lir  Inlnrii,  usii.ilK    c.  (.imi.  .      Makr   a   diawiii^'   i  ■!    th,.    Miain^. 

luiii  a  (h-.p  ,.|  i:,.lini'  iiiiili  I  ill,-  -lip;  nntf  iliat  the  -lain-  lake  < -n  a 
I'hic  I  I  iloni . 

>'■.      Shake  a  -iiiall  ani..unl   ..t    p..i,ii(,   -ia:.!i    with   (  m1,1  uatn. 

I  hr    vtai<h    <l,i,-   n,,i   ,||v,-,,,Kr.      lih.i.   aiul   ,h\,\   a    dn.i'  .4  M.dm,- 

■"i'l'i""  '"  'li''  lilliali-.  I  h-'  (  haia.  I(  I  i-Ii.  Mm-  Kaitn.n  i-  m.t 
I  ilitainiik 

^'-  Sh.d-.r  -.  inc  di\  '-niKh  with  a  litlli-  -ddiimi  >ail»>nalc 
'■"'"""ii-  '^'"  ihan-c  I-  .tliM  ted.  K'.-p.at.  with  a  liltk-  -..diiiin 
li\d...\id,  .  'I  hr  -.t.tM  h  Is  iinnirdiali-i\  .^,  lalini-cd.  .\iU\  ,i  \tv.  dmps 
"'  i"(liiic  -.hiiicn.  .1  lihicK.kmi  IS  nil!  ,il,iani,d.  I'l.at  with 
'-ti'iim  ai  clK    a(  id.      A  drcp  jilur  (  (.lout  apprai-. 

-'^"''  I    M  r    i.ilhl!,      :.,   I:,  ,,.>,,-, |-\     l.i;;;\rll|.      1 '1  ,l(  ■  .li  I  -  npn.  .1 1  ,  ,  .111  [ '>  •;  1 1  ,i  !     ■■  .  1 1 1 

-l.in  !i  N,.(linin  li\,l,.xul.  n  in..w~  iicc  „  cliii.'.  ,  ohm  run-  ii  nil,.  i,.,li,|,- .m,!  ,,..lal<- 
'  '"■  •"  """  '■'  '!"■  •!'  ■'!  '  n  111.-  l.iii,  1  ,  .niM  ,  ili,  .irp,  -n.in.  .-  .1  li-.-.-  :M>lni.-  ,111. 1  il:.- 
I'lii'- '  "!.-ni  .l/.>,;\  ^  (/,  (,//,^',s,  ,11!  iillciihiu  ■^oluliuii  Ih Ji,i\  l,^iii:i:  lai  : iu 
/'(</\  s./i  I  hiiriiU  s 

^-■^.  I  .iki-  a-  iiiiK  h  Stan  h  as  will  111-  ,.n  a  -liillin-.  sh.iki-  it  ii|i 
^^''1'    '  I  -I  •  "t   wall  t.  and  p..ui   mti.  idd  .  .<  .  nl  hinhn-  uati-r,  stinin- 

till-    inixtinc    diiiin;.;    the    .iddun.n.      r...il    h-i     t\\ inul.s.       Th. 

^lai(  h  In-i  Liiu-s  tj(-latinis(  d.  and  toiiiis  ,1  thin.  -.  .nit,-\\  hat  .ipah-s(  (  nt 
l''''"-!''-  '  ""I  ;i  p'iiti.iii  niid(  r  ih(-  tap  ,ind  .-idd  a  di..p  .  .1  ;..ilinr 
'"lutmn.      A  d(-(p  lilur  i  r  iloui   is  tnmu-d. 

■■"''•  '  I' .It  3  <  ..  .  (if  the  (old  stai(  h  past,-  with  an  cinal  Imlki.l 
Nitiiiatcd  aninidinuni  sulpliatc.  Shake  the  t.-st  tulx-  and  alk.u  it  to 
^tand  l(,i  li\e  ininiites.  'Ih,-  stai<h  is  pie(  ipitat(-(l.  I'llti-i  tliKiti-h 
.idi\  p.iper.  and  add  a  di<.|)  (.t  i..dme  s,,luti..ii  to  the  tiltiate.  No 
'''"'■'"'"'•  I-  '"  old  \   till-  \ei\   sli^^hti  si  tint  IS  ..1. tan  ml.  sliounm  thai 


'''■    \'>!'"'''     't    tile   si.ui  il    paste    Is    pr(-(i|. Hated    1>\-    hail  sal 


niati.  >n 


^^  illi  I  \  I  1  ,  ■>(  I  . 

'''  ■      1  '"'il  3  (  .<  .  ot  the  siar(  h  pa-ti-  u  ,ili  t\vo  di,  .|is  ,,|    ,  ,,ii,  ,1, 
ti.iud  sulphijii,   .1,  id  |,,|  ah(.ut   I.S  s.-(  (.lids.      Now-  that   the  -..hiticii 
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:utmii'ni,i  to  iiriittali-i-  tin-  ,11  I.I,  .  (M>l  tiiidii  tile  l.ip,  add  an  .-xa'  tU 
fi|ii.il  hulk  of  saturated  I  N  I  |.>,s(  ),.  -haki-  the  i\\]u-  \iu;.ir,nwlv  and 
all'iw  It  t'l  -taiul  lor  li\c  miniiti',.  lilin  iliii.u-li  ,i  di\  lilirr  |i.i|)ci 
and  add  two  (Imps  oi  lodiiu'  s,,liiti,,n  t.j  the  lilnatr.  \  drrp  Miic 
(  oloiit   Is  ( ilitami'd. 

Noll  St.ii.  h  |i.i,ii-  I  .  i.ij.mIK  (  ..iu.Tt.-il  into  ^..liiM.-  ~i.u.  !i  nil  Ii.mIiii^ 
Willi  .liliilc  niiiirral  .11  hi-  >■ 'liihl'-  -l.iri  li  ilill.-i  s  Ir.  iiii  ,i.ir.  Ii  p.i.lr  in  tli.r  it  i^ 
not  i.implitil'.  pr.M  ip't.iii .!  li\  hull  s.uiii.ai.ui  with  lNII,',Sil,  m  lli.-  i  ..uim-  iM 
tiM'  minutes  It  II  |„  ,ill.,.\,-d  to  ,t,iiut  |or  t>\eiuv  l..iir  li,,iirs.  li.,.\rM-i.  it  i, 
(  oinpleli-lv    prci  ipll.Ue.l 


f 


''1.  Take  lo  .  ■>  .  ol  the  star,  li  pasti-  in  a  sin.ill  he.ikei  .  \,\,] 
lu  e  iliops  111  (  (ini  cntrated  siilpliurii  aMiLInitiL;  tlie  inixtiire  to  tlie 
lioilm^:  pomi,  and  keep  It  lioilini;  t'oi  ^i-\tu  inimiies.  .Xi.d  a  drop 
ol  litnuis  s,,liition  and  neuti.dise  uitli  sndnmi  li\  dr,  i\idr-,  keepme  ihi- 
leai  tion  on  the  aeid  latliei  than  on  the  alkahne  sidi'.  Codl  .  .ne  pi  irtioii 
under  tlic  tap  ami  aikl  a  drop  ot  iiuhne  suhition.  A  puiple,  led  ot 
Inow  n  reai  tion  of  ei\  thto-dr\trm  is  ohtamed,  itisiiMd  ot  the  oi  iv^mal 
hhie  re.ietion  of  Stan  h.      'I'..  t!ie  other  port, on  aikl  .•>  <  .<  .  of  i-'.-hhnt^'s 

sohltiou  aiul  boil.       .\    well    ni.ilked   ledui  tlon    Is  obt, lined. 

Niill  -  Sl,-\n  li  Is  1  .iim-rie,!  M  .-lAilii-ii  ,lc\iriii  ,inil  i.;liii  ..,!■  I,\  Ihnlnit;  unji 
Uiliilr  mineral  lU  ,.ls  ||  tile  li.  iiImi^;  i^  iToimi^ri!  tiiei-rv  ilim  ilextiin  i,i  Mnveried 
into  (;! Ill  "„■  The  (Aii-nt  nt  li. .ilini;  leijiiir.  .1  to  ilr  .tr. r,  tli.-  '.vliol,-  i,t  the  st.ireh, 
am!  vet  to  li-.ur  ,,iiii>-  i-r\  thro  iltMrin  viuie-  with  ilu-  i  .  .nrintr.itioiis  ..t  the 
st;in-h  I'a-lr  .uu!  ..|   ihr  a.  ;■!  rnipl- .yeil 

The  Dextrins  are  polysaci  liaiiiles  foiinrd  by  t  In  |,ait  iai 
b\ilr(dysis  of  >tai(li.  Tbcy  dillfi'  a  'j^n-.it  deal  iii  com- 
|ilcNily.  and.  witb  tbo  i'\(i'|il  inn  of  tlic  rr\  t  liro<b"\t  fin>. 
ale  (  liaractfriscd  and  separated  as  indixidiials  witli 
eolisideia  ble  diflicnlt  \  . 


'I'hi'V    all    diss(d\.'    in    water   to    fotin    a    (dear   solution 

dist  i  net  ion  from  o| ycoo,.n  -.     'I'liex  are  iiisolnbli'  in  st  rono 

all  oliid  and  in  ct  her.     'I"iii'\  all    rt'dnce    l''ehliiio's   solution 

wit  h  t  he  r\(  cpt  ion  of  ain\  lodext  rill.      'I'his    indicates   tli.at 

tlicv    (oiitain    an    aldehyde    or    a     kefon-     oronp     in     the 


Mil        I    MvT.i  i|U  l>K  \  I  I 
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IIHilt  .  Illr.    I  '•III    HV,  in;:   In   I  he   |iil';^r   --i/.'  1(1    I  he    |i|()|i'(   idr    I  ||»• 
l  .(liK  mil;  |Miu  (•(■  (it  t  lir  liiL:lii'r  (lf\t  I  111^  i>  \ci\   ^li;:li 

( )iil\   I  hr  liiulii  r  iiii'iiilii'i'^  \  irid  a  (oldiir  u  it  Ii  luili  m-. 

Amylodextrin  liinc-  a  ihiiv  IiIiii'  \\iiIi  inilm.-.  It  is 
-li)\\l\  piri  i|iil,ilril  liy  lij  It -^.it  mat  lull  with  .1  in  iim  >iii  ni,i 
-iil|ili.iti' :  iniiiinliali'ly  ii\    lull  -at  iir.i  t  mn. 

Erythrodextrin  I.  ;:i\.>-  a  |iim|>Ii-Ii  .dluiir  wiih  i,)i|  n,.; 
i-  |.ici  i|.ilalcil  li\  lull  -at  mat  loll  uiih  .iimiion  iiiin  ui- 
1 1 1  a  t:  1 1 1  ■  -- 1  III  n  ~- 1 1 1 1 1 1 1  a  t  r  ^ . 

Erythrodextrin  II.  ui\r-,  a  ivd  (olonr  uitli  iddiiir.  It 
i-  |>i<'i  Hlatid  li\  lull  -atmatioii  with  a  in  inon  imii.  Iiiit 
ii'it    1)\    iiiaLliicNiiiiii   ^iil  jilialr. 

Erythrodextrin  III.  ^^im-  a  ivd  lanu  n  lolmn.  and  is 
nut    |iir(  i|>ital  cd   li\   aii\    ni  1  \1  me  <  d  -^a  It  ^. 

Achrodextrlns  i^isc  no  ((dour  wiih  iodine,  and  arc  not 
|il('(i  |ill  a  I  cd    li\    -alt''. 

Maltodextrin  i>  tlic  name  L;i\eii  to  a  -nii-tance  lliat 
W  a-- >e|iaialed  tidlii  the  liii\ed  |i|(i(lii(tv  (ditailied  li\  (lie 
liydroly^i'- of  ^tai(li  |ia-te  li\  malt  dia-ta-e.  It  consists 
of  tlllee  molei  iile^  of  lualto-e  niiilcd  toLlctlicr  with  tile 
elimination  of  two  inoleenle-  of  water,  and  retaining  a 
lerininal  ald.di\(le  -roup.  It  ivdmc-,  l'"(dili  ii;:'--  voliilion, 
hilt  doe--  not  ferinciit  willi  \ea>t  or^^iM'  an  o-a/oiie.  It 
i^  li\drol\-ed  li\  ferment-  \ery  rapidly  to  malto-e:  hy 
acids  t  o  'J.!  Ilco-e. 

Stable  dextrin  1-  al-o  formed  hy  t  he  art  ion  of  amy  |ol\  t  ic 
eii/yme-  on  --taivli  pa-le.  It  i>  lather  re--i-taiit  to  the 
action  oi  the  eii/.\nie>.  hilt  is  >loul\  con\i.'itcd  into  a 
iiiixtiirc  (d  e(|iial  part-  (d'  inalto-e  and  -liiidsc.  It  1- 
toi'iiied  h\  t  lie  ( oiideii-at  ion  of  fort  \  iiKdci  iilc-  of  "Iikosc 
with  the  idiminatioii  of  1  liirl  \ -n  1  ne  molecules  of  water. 
Ill  t  he  li\(lidl\  >i-  of  stall  li  iiv  eiizy  me-,  a  ixiut  NO  per  ( en  t. 
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l>l   \  I  Ul\-. 


•  <\    the    Ntiiic  ll     i--   1  (iliM'i  l.il     iniM   lil.llld^.',    ihr    IcIllillMlliL;   -Ji' 
I'lT  (  cut  .    Iicilli^    -t.i  lilr  (li\I  I  III. 

The  Dextrins. 

''■•'•  Mi.iIm'  .1  llttlr  ,  .,11)111'  IM.il  ,1.  Mtlll  with  ..nic,,,|,|  u.it.T. 
\n  npali  s<  lilt  >.(,liiti,,n  ]■-  t..iiii.il.  r..  il  li:.-  ■..|iiti..!i.  Ii  liti.in.s 
|H-rt>-i  tl\   ti.Lii'-hii  '-nl.      ;  I  'i^liiK  timi  tiMin  -i\  i  .>;;(  n,  I 

'   -'•  ■'  ■'  l'<'i  <  I  nt.  -. 'iuti.'M  Ml  .  ..iiiiiii  re  i.il  i!>  M!  Ill  ),,,  d^,.  |  .j|,,\^ 

illL;    I  !■.{■   1  |c  Ills; 

''-■'■  '  "  .il'oui  5  .  .1  .  ..t  ili(  ,|,\ti:ii  -hit  I- 'II  .1,1,1  1  „hiir  .  :'ii,ti,,ii, 
'i'  i'  l'\  iltii|'.  ii'.tiiik'  the  ,  .'li'iii  .It  I  \,  I  ■>  ad.hlK'ii.  I  iir  ,  ,  ,1,  ,ii,  i^  .il 
111-,  .ih!i(,.-,t  a  pill,-  l>liic  hilt  It  ,  h.iii-'  ,  ihi'.ULjh  .1  li,  h  i'liti'l,.  i,,l  t,, 
.1   I,  il   hriiwil  as  till-   iiiilllic  I--  ;'(l,li',l. 

''I.       Ivcpr.it    ih,-  .iliiAr  ,  \|,irm,,  111.  hi.i    l",i|.ii,,l    th,  ,,  1    ,1,,. 

iiihr  ailci  cai  h  .ulcliti'.ii.  1  hr  ,,,l,n,r  ili-,,ip|',  .n  .  ,,n  l»,ii:iic,  hut 
.Ints  i)i,[  it.'i'pr.ii  en  .  (."hir;  until  -iMi.il  iIk'Iw  ,,t  uhIiiic  h.iw  l„  ,  n 
■  hMol. 

''-1.  Add  a  dr"p  "t  two  ..I  !h,'  -t.iM  h  p.L-t.-  picp.irnl  in  Lx.  ns 
I',  .d.niit  3  (•.<  .  (if  tlir  ,1,  \trm  scliiii.  >ii.  'l',,  thi-  iniMiirr  add  dihitrd 
I'KJiiif -.'liiti.'ii.  drop  l.\  .li'ip.  Thr  iii-i  .idditicns  pi,„lii',>  .1  pure 
I'hic  ..,l,,ii!,  and  u  i^.  n.'i  till  a  <  "ii-id.t,!!.!,-  aiimiiiit  ,  ,1  I'ulin.-has 
I"  '11  addiil  that  tile  sdlutKni  a(  .iniic-^  a  piiiph^li  tint. 

^"11  Ihi- .illuiil',  I'l  -i.iii  h  l.,r  i.k1,!ic  1-,  -"  mil,  Il  -n.ii,  ,•  ij..,,,  ,||,,.  ,,( 
'liAinn  th.ii  ,lir,  liaiTKHTistu  O'li'iir  rL-acti(.nsi,l  .  iMlir,.  ,l.vtnii  ,'ii,ii,,i  ,  iht.i,,,,.,! 
UM:I  all  lb,'  -,t;u,  h  li.is  hccn  --atnrit,',!  witli  i,.iliiii-  l;-,,],  tin  n  it  i-.  ^ 'in,  tiiiii-. 
ililli,  lilt  1,1  ,1,-ti-it.  (i\',in.L;  t"  tlii'.|>i  )•  Miif  ^t.irch  rrMitmii 

'"'.  I'rr.-it  5  (  .''.  (if  tiic  dfxttin  ^-I'lutn-n  with  about  Id  diops 
■1  th.f  ^t.iK  h  pa^lc  :  to  the  iiii\tuic  add  an  i-,pi;d  hulk  of  s.aiiratcd 
I  Nl  I  i'.S(  ).,  shake  \i«(rousl\.  and  allow  to  -tand  for  In.  rniiuitcs. 
I  he  starch  is  prc(  ipu.-ti  li.  I'llt.r  throi:t.;h  a  di  \  I'.ipcr,  ,md  t'.a 
portu'ii  ot  the  Idtratf  add  ,i  diop  or  two  of  .dm,-  'luti,,n.  '|  hi 
purplr  iid  ro.ai  tioii  ot  tr\  thto-dr\ti  in  is  olitaiiictl. 

''7.  S.itiiratc  3  (•.(  .  ot  tlicdi-\iiin  solution  hy  IioiIiiil;  w  ith  an 
•  •xi  (■>..  Ill  ImcK  powiIiTcd  anmioiiiuni  siilpihatc  Note  the  pre  ijutatc 
ot  I'l  \  thr,  i-ilc\trin.  iirodu,  cij..  Co.'!  undtr  llii-  t;ii!  ;'.!!:!  '.:\:^r  '!'.. 
th,-  tiltr.itc  .idd  a  drop  ot  lodint-.      .\  ri_d-!iiown  i  oKnir  is  pr'tdiui'ii. 


I 
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"^      '  '  '  ■'    ■     '     'l"il      '       ilur    t..    ill,-     |,„  I     lli.it    iTMhri,  ,l.\!till     III       I,    i,..l 

pii.  pit.-tlr.!  I.v  .iniiMc.iiiiiiii  MilplLit,-  rill,  IS  ihr  mrili,.,!  .■mi.|..M.,l  |,.i  th,. 
"Ii-lililliiilicin  III  frvthr.,  il.-vtnii  in  tl,,-  pii  ..ii.  r  nt  ^K,  ..t^,;:,  ulmli  i-.  i  ■  .|ii|.|,-i,|., 
pmipitaU-il  liv  siiiiiratiiin  '.miIi  .iiinimnnitii  miI|iIi.ii,- 

'"■  I''"'  •»  '••«  '  •'  •  III  till'  ilfMiiii  iilutiiin  \Mili  ,1  VIII, i!l 
■i'ii"'i'it  il  I  I'liliiit;'-  tliiiil.  \  uril  iii.itls.  ,|  i,-,|ii,  iiMii  I-,  r  ,,ill\ 
"III. nil.  il. 

"^""        '  ..niiii-i.  i.ij  .l.-Mriii  IS  ^;,•Iu•r.^llv   prcpar.'^l   li\  ilw  .i,!,,,!,  ,,f  .lilm,- 

.1.  111.  ..n  si.iri  li  tStr  |-.\iT<  i-c-, '10  ami   'Hi     ilir  ,u  iioii   U'ln^   sli.pp.-il  m,  > ,  .,. 

.1  pc.ilidM  l.iiU  t.ij;iv<-a  Mil.'  ci.l..iir  uilh  in.lin.-.  anil  tli.'  priiilii.  l>  tli.n  lirini; 
pr.M  .p,i.ii,-,|  |,v  all  ..111. I.  Slid,  pnp.ii.i'i.m  ,  ,  ..iil.iin  ■.,,nir  ,!rvii,.-,,-.  ,iu,|  ,,|i,.m  .i 
liiilr  ,,lul.l.-  Mar.  h  \t  ilii.  >:imr  mii-'  it  iim,!  )«■  ti..tr,l  th.u  ih,-  .i,  lin,.,  ilrMnii, 
li.iM    .1  iiilii.  iml;   .iiti',!!    ihfiiiM'U,  ■,  1  \.  n    .-.'h.k    ih.  ,|,  .,,  ,1,1  ■    ,iii,,|    irMin  ih.- 

il.Mi,.  , 

''''■  '  ''l^''  III  '  .'  .  Ill  llic  .l'-\lim  -iiluliipii  111  .1  vni.ill  il,i.-k  ;  aild 
^"'■'■"1  -ll"ii-  Cm,,,.,  ,,.,,t,i  .ih.iliMl.  pl.i,  ,■  III,-  tliilinl)  .,\,t  thr 
""""'1  "'  ll"  ''■I'-l^  'iiiil  sli.iK,.  \  I-  ,[,,ii.,K  |,,r  siiinr  s,-,.iiul~.  NdIc 
tli.il  .1  pull., I!  ..I  til.'  il.Mnii  1  I  It.-,  ipu.!!,  ,1  a-^  ,t  -iitimiv  iii.iss  ulm  li 
-•111  k-  t.,  till    sulrv  III    ill,-  tl.i-,k. 

''"1"  "II  lii'-  .ili-iii.il.  hit, I  It  .111,1  l.iln-l  III,  lijti.itr  A.  Km-.- 
"'"■  •'■I'-l^  ">!'  \\itli  .1  !<•"  '  •'  .  "t  .ill  .'111. I.  sli.ikr  1,11  as  imu  h  nf  111,., 
.il.  ..I1..I  ,1-,  |..,-mM,',  ami  .1,1,1  In  I  .,  .  ,,1  h,,!  ual,  1.  Sli.iki-  tl):>^  romul 
tiir  lla-k  nil  ill,-  \.,li,,|,.  ,it  il„-  -immiy  |ii,-,  ipiia!,.  (lis.,,,!^.,.  |  )|M(|,. 
tlu-  siiliiti.,11  nit,,  t  i--f  p  111-  );-.  I;,  C.atul  I>.  in  I!  .ulil  ,1  (Imp 
"'  i"'li'i'  '  I'^itpli'  i.'l.iiir  i.  pt.Klu.  ril.  l;..i|  {  with  a  iitti,- 
l-chiin--  -..Intl. ,11:  iiiiK  .1  .-IimIu  1  ihIik  tiuti  tikes  pl.i,  ,-.  |;,,il  J) 
with  tun  lit..;.-  ,,r  ,  ,.11,  riitial.-,!  siilphun,  ai  i,l  Un  tu,,  niinulcs. 
ti'iittali-r  \MtM  \.iMlI,an.|  li.ii!  with  a  litllr  l.-hlm-s  -.luthm:  ,1 
well  mat  k,  il  iidu,  tinii  occurs. 

'""•  '■'"  .1  |'"i-ti,.i.  -.1    iiltf.it,-  A,   ,u!,l  a  iliiip  i.t  hkIiiu-  siilntioii- 

^'"  '  "'"'!'  !■■  p!"<liir,-,l.      T,,  aiiiitlu'i  p.iitum  III   alxiiit  3  r.,  .  ailii  ,ui 

•  ■•|ll,ll   jiiilk  ,.t    st,,,„u;  .ik  ,,li.,l.       A    wllllf  pie,  ipit.it,-  nf  ,1,  hrnn-ilfXtrili 
IS  |.  ir  11!,-, I. 

Glycogen  is  ;i  rccivc  polx  saccliaiidr  toiinil  in  tli.>  liver 

.nil!        Illllscl,..,.  It        tonus       .'l        uhitn       il!!!'.)!!>!!!!!is        .,,.....,!:.(- 

soliil.lc    ill   watrr  In   tonn   an   opalcsfrnt    solution.       If    is 


!i 


H. 
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t  . 


I 


|i|r(  Ipll.tlcil  lioiil  xdiltliili  li\  llic  .iililltloli  nl  all  i'i|liai 
^'•lMIII«■  i«l  ^Iliili;^  alrnlinl  nl  1>S  lull  ^a  t  II  I.I  I  i.  ill  Ultli 
allilMiiiililiji      ~ill|ilialr,  |t      i|,i,-      init       ndllir      I'd  1 1  i|(m  ., 

-"•lilt  loll.  jiiiiM  all  u-a/diii'  (ii-  ti'iiiHiii  Willi  xca^i.  It 
;;IV''^  .1  irddi-li  ((ilnill'  witli  ioiiiiit'.  \',\  IidiIim^  arl(i>  it 
l>  li\  ill  iil\ -cd  to  Llhlc  i).>r  :  li\  iiio-^t  ol  t  lie  dia>t.it  I,  rli/\  IMC- 
to    iii.illo^r.    Iiiit     li\     the    dia-la-r    loimd    in    llu'    li\ir    to 

uillio-r.  Il  i-  iidl  aHi'ilrd  li\  liolllli;;  alkalli-.  it  I-, 
(lr\t  |o  I  1 .1  a  I  III  \  . 


Eitiniation.      I'llii ,,  r^  m.  IImmI  i-  iiii.lntii,t.  ,i|\  ili,.|M-.t.     jn  h.  Inii^ni 

"f  'II'     I  I --ill     1^  I   ill    1 11  In  -111,1  II    jili  n  s  ,'1111 1   I'hlri  il   IN  111!    la  li'llllii'V  I  I    !t;|,K    1)1 
.Il  li.i    >,l;i-~.       Inn  r.i  .  .,f   Ml        |"  .1  ,•, -li  i"  |.iirr  li\    m  li  nlmT  "      >|i.  -.,1  .    I  .    l:;sl  is 

ailili-.l,  Il  II  !lii\  11  III!  I.  II -.  I   mil  (I.  .1111 1  I  In  ■  lla-li  iiiiiin  i -•  il  f.  .i-  ilm  ■  J r,  n, 

a  1 11 11 1 1 II  ^  "Mil  I   1 1.1  111.       I  111-  .'ilkali  ili-liii\  ■-  I  hi'  I 'I  nil  III-    w  I  111.  ml    Ml.n  l.iiii, 
llii    .  Im  ..;:•  II. 

Al'i  I  I  null.;:;  '.'nn  ,■.,  .  ,,r  \\ali  r  ami  -nn  i  .i  .  ..I  ■.ir,  ,ilr..|ii.|  ni-  a.l.li  il 
aliil  llii  hiiMiiii  11 n  111  ^1.111,1  ,.\i  I  infill.  'I  II,  L:l>iiit;i-li  I-  lliii-  |i<'i'i'i|.i 
'all  il  111  1  liMiii  |.i(ili  m,  I'lii  -.iii'ii  iial.iiit  |li;i.l  i-  (■.iii-liill\  di  ciiili'il  aiiil 
lll'iiiil.  I  111  |.ii  1  i|.ii,ilr  I-  w. 1^1. 1,1  uilli  Ii'ii  linn-  ii,  v.iluiii,'  ,,r  r.i. 
all-nil,  I.  1  . .111.1, miiil;  I  1-.1-.  |.ii  hill-  ,,r  -aliirali-,1  -.uliiiin  i  li:,,i  i,|,-.  \riii 
-i-IIIiml;.  Ill,  Mill, I  I-  lillii.il  lliii,iiu;li  ihi-  ,,i  IlIih.iI  lllli-i  |ia|M-|-.  ■jlil- 
r'l'i'--  i-  'I  pi  all  ,1  1.11,1-  111. ill  ,  ami  lln-ii  lln-  |iiti  i|iii.-iii.  i-  -lialu  ii  uilli  li  ii 
'iiiii  1'-  M.luiii.  ,,f  i.ii;  al,,,li,.|  ami  lilli  ii-,|  llii-,.iii;l,  III,,  -.-iiiii-  |,a|i(  1- 
1  III-  |ii,-,'i|.ilali  I-  \\a-hi  ,1  \Mlh  i-lhir.  ili--ii|\i  il  in  ImiiIiiiij  v\  aii-i-  nmji  h,- 
-"lii'i'iii  m.-nl'  ii|i  In  ,,m-  Im,  .  -.'nil  ,-.,-.  n\  Ihi-  aii-  lii  .ili-,|  uiih  In  i-.i-.  nl 
'  "III  1  III  1,1 1,  , I    III   I  aiiil  Inali-il    in  ,i  lla-k  mi  a  l>. iiliiiu   \\.ili  i    h.ilh   f. n-  llii,-i- 

lin'll  --.    In   I  ,.ll\,   It    I  111-   -|\i-n-l-ll    I II  I,  I  ;4llll-n-t-,        .\flil     i.  ml  MIL;,    till-    -nhlllnli    I- 

lii-tili,i!i-i  .1  uiih  -Jii  ,  |i.,!:i-li  ;iml  liliiii.l  iliLin-li  a  -mall  |,,i|„  |-  ailn 
,1  -J-'in  1-.,-.  Ill,  .-,,111111-  ilaM>.  'Ihi-  \\a-iiiiiL:-  fmin  lln-  ll;i-U  ii-,-,i  f,,i 
in\ri-i..|i  .11.  till,  I,  ,1  llii.,ii^li  ihi  -aim-  |,a,.i  i  In  n  iii.,\,.  ih,-  |;|,i  ii,-|,-t--  nl 
-1  Urn-,-.  .111,1  III,-  „,|  lit  I,, II  hi,,ii-lil  np  l.i  -J.Mii-.,-.  'I  I,,-  iM-ii-i-nta-i-nri^liu'Dsc 
III  'In— nhiMnii  I- ili-li-i  iniiicl  h\  alialv-i-.  lln-  limit  ip|ji-i|  liy  '.rJT  ^jivc- 
llii-  am.. mil  ..I  ul>  cni;!.!)  Ill  Ihc  ■.'nil  i-.<-.  i.f  ih,-  -,,|ii|i,,ii  u-i-il  tm  iii\,  i-mn. 
.-iiul  -,.  Ill,    pi  III  iit.-iLii.  ill  till'  ti-sm-  ran  hi-  n-ailil\  ralrula'i-il. 

Preparation.  \  i-ahhit.  uhii-h  ha-  li,-ul  a  full  im  a!  nti-.m-nt-  -nm,  ih,- 
1.1  -i\  I  Kill  I-  pii-\  inii-l\ .  i-  Uilli-,1  li\  ili-capitalinii.  Tin-  Iim  r  i-  cut  ,,iit  a.- 
ipiiil;l\  a-  p —Ilili-.  ami  tlir  .Liall-hliitlilcr  itiiinv  ■  il.  I  hi-  Iim  r  i-  nipiillv 
i-linpp,-il  ml, I  -imill  pill-,  ,.  a  -mall  pnitinii  liiiii;^  ii--i-ivi-,l  fni-  i;x.  Infi, 
.iml  tin-  II  ni.iiiiilcr  iiiimtiliali'ly  tliinwii  iiiin  hniliiii;  «ati-r.  Vftcr  iihiiiir 
iwn  miiiiili  -  hniliii-  111,,  lari;.-!-  mnr-,-1- an-  -tiaim  il  niT.  pni.ini.-il  in  a  paste 
\\  nil  -atiil  111  ;i  iiini-tai-,  ami  i-cplaci  il  in  tin-  hniliii;;  ualrr.  ;  ,ic  ,  .  ;;,  insiii 
-nhlllnli  an  tliiii  ••naHiilatcd  liy  making  tin  hnilin^  lliml  pi-i  in-ii,  wUli 
a,  <  lie  .u  III.  ill,-  iliiiii  1.1  liiiiici  iiirnii;;n  cnai-i-  lUttT  pap.  .  Ir  iliis  \va\ 
a  cnuli-  solution  of  glyco^fli  is  olitaiin.-il. 
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1  111.     l■AKIi(llf^  DKAI  I 


h  II.  II. 


i 


I 


101.     i;,,ii  3 

<l'ir^  Il(,t    ills,i))|,|.,ii. 
Ill  ' 


-  •'■■-t  tlllic.       'I'll,.  ,  li.iia,  tdivti,    0|.,i!,-.(  fiK( 

M-tiiK  n.m  liMiii  ri-\ilii,,-,|,\trm.) 


"  ■'  -'"■''i  ■nnniuil  ,,|  ll,r  ,,.n|,.,l  ...huM.n  ,ulj  indinr 
'''"''  ''^^  '''"'"•  -^  "■''  '"I"-'  '-  '■  >»„■,!.  ul,„l,  .li..,|,p,,„>  on 
-liakin^',  unlil  u,:l,  ,-,  ,  ,.,,;.„,  an-,unt  nt  „,.l,nr  .-uM.d  u  ,-,"  .n..nu  nl 

<  ii'iIiiil:. 

^'"'  "  "''■'''  I"'"'""  -Pn-nt  msolialoi.  ;;,.•  ,.  1,.,,-  u:ll  n,„  „uh.,-,, 
•"■•"  !'r,^  N.;N-.s,,  ,nn., , ■,.,■,,1,1, ..•,,„, .unt  „f  „„l,n..  !.,.  .-,,1  i,.,l  Tlii>  ,.  .!,,.  ,„  ,1,, 
'."•'I1..-U  pn.l,;„s,,,n,l„n..  u;,l,  u„  m,.  t,,  I,  „-,„  ;.:,  „. I,,  ,„,,!,.„: 

'"■'•      ^■""•■■'t"     I"'.--,    -t     ll>,.    .,,lnt„,„     u„l,     ,',.„.h-p,,u,l,. ,-,.,! 
Ml. '.SO,.     Tl„.  ^lv,M,,.„  ,.  ,,„,,p„,.,.,,i.      i^,,,,,^  ^„„,  ^,^,^1  ^^^|_.^^^^ 

'"  '^^""'   ""!">•■  >">lHti!t..,t,..     .\,,r,.J,,,l,„„  ,sp,,„h„,.,!.     ^,,,;^,„, 
''"■   l"'"l«it,n,.  ,,H   -l,,.    p,,p,.,-,   I„.,|    u„|,   ;,   .,,,,,11   ;,„„„„„   ,,,    ,^.^,,.,. 
""'    "''""""    '-   "'^"l^-'llv   ,.p,,l,^.,,„;.      (■,„,!   ,1;,.   ..lu,„.n.   :,r..lad.l 
i'hIiii,'.      a  pnit-uiii,.  r,.,l  ,.,!,, I, I   I.  ,,l.tain,.,l. 

"'•'•       i-il    .^<-...    nl    ih..   s,.]uti.„i    u,tl,  a   hii]..    I^Vlilin^.'.  ,l,„.i. 
■\  M'i\   ^li-lit  (i|-  nil  r<  (111,  ii(,n  is  ulitam,  ,1. 

-I  >|. '.,.;, .1.  uijl  I,,,.,-.  I,,.,.,,  ,,i„w.,i,.,i  ,„,,,  o],i,.,,-,,. 


I  >!•'.  I  A,'r(  !<,.  lOi,  i 


K'.T.     '\''<   in,.,.  ,,f  ti, 


(■     S,:!Utl 


'11  a. Ill  _'n<-.,  ,  ,,f  sIr,,iiL,'  ;il,,,lu!l 
shak,.  M„,n.n-iyandl,h,.r.  T, ,  a  ,  „n,„n  „.  th.-  hhra..  acM  „H!,n.' 
M>iuti„n.  N,,  ,„l„nr  ,s  ,,!„a, „,.,!.  .|,.,u,-,-  that  tl„.  svl„,|,.  ,,f  ,)., 
^iv<,.„.n  ,spf,.,,p,tat.,l.  1);..,.!,,.  ,1,,.  p,-,..  ,„„„.  ,„  ,,  ,„,,.  ,„, 
'''"'■'■  """■  "'•"  "  '-^  "iul-s,,^„t.  ■,.!,!  tin,..  ,lr.,p.  ,  ,|  ..n,,,. 
'-ulpluir,,  aci.l  a.ul  h,„l  !,„■  alu.ut  tin.,,  nnnut.^.:  tl„.  ,  ,p,,i,.s,  ,.„,  ,. 
<lis;i;p,  .us.  .\,.nn.-,li.,.  unh  Mulnnn  li\  dn.xi.l,.  a.ul  applv  l',.!,!,,,.'^ 
K-l.  .\  n.,ark,..l  ,..,in,  ti,,,,  ,„  ,  ur>,  .hi,.  u>  th,.  ..,n^,.IM,,n  ,,|  ih,. 
,yl.vi',u<n  nit, I  ^]ii,,,s,-  i)\   th,.  h,,ilni,u'  a.  i.l. 

'""•      ■'''■'•  P'"t"m,, I  ral.hit'.liv.r  that  u..s  ,..,,..,.,1  has  h,.,.„ 

K'.pt.nau.un,  pl.u,.  h.talKH,:  mx  1„  ,n,  >,  .„,.!  ..x„a.-..,.,|  u  ,th  | „„. 

wat..  .,>  h,.,,,,,..      ,,„-,,  ,l,,,„„,,„  ,,,■  ,,„.  |„,,-,,,-^,  sh..,p.,l,p„n,,| 
*'"'"  ■'   lii';-li>>    may    1„.   ns,.,l.)      \,,„.  ,!,.,(   ,i„.  .„|,„„,„    ,_     ,, 
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ti.iM^iiK '-111.  To  a  piuliiin  .uKl  iodine:  oiil\-  ,i  \cr\  slit^lit  or  no  red 
<  olo.ii  al  all  Is  produced,  do  aiiotlu-i  portion  appl>  Ichlin^j's  Ust  : 
.1  wcU-inarkrd  rrdm  lion  '  <'  <  urs. 

In7.  rrcparc  a  solution  wlm  h  (  ont.iins  (.Mpial  i|iiantiti>'.,  ot 
1  per  <  cut.  stall  li  pa--tc  (trc-liU'  piiparcl),  ot  a  stronj,'  solution  ot' 
■^\\'  (t'^vn  and  ot  a  .i  pri  i  int.  s,  liiuioii  ot  coniint'ri  lal  dcMrm.  Note 
til, It  till-  niistuif  I-  iiiark<dly     palcsc  cut. 

do  a  --niall  portion  add  diluted  iodine,  and  note  tli.it  a  pure 
Mile   ■^liircll   leaitKill  isol'tailled. 

To  another  portii'n  ol  about  5  c.i  .  add  an  eiiual  luill-  <it 
s.itur.iti  d  iNlli',S(),.  sliake  \  luoroii'-lv ,  le.i\  e  tor  li\  e  ininnte^.  and 
niter.  Note  that  a  poitKiii  il  the  tiltrate  fji\e^  a  reddish  (njour 
with  ii'dine,  and  that  it  i>-  di-^tinc  tlv  opalf-c aiit.  Indication  ot  the 
pi  eseliee  ot   .i;/_Vc«,l,'i'// . 

S.itut.ite  the  K'lnamder  o!  the  tluul  with  titieU -powdered 
i\ii,'>(),  and  lilti  r.  'I  he  (iltr.ite  ^;i\es  a  leddishdirovMi  colour 
\\itli  I'liliiie.      Indii  ation  ot  the  prevenee  of  crylliniiUxtriii. 

D.    The  Quantitative  Estimation  of  Sugar. 

'I'lic  basis  of  Mfiiilx  all  tlic  inodcrii  iiictluxU  fortlic 
\  (iliiinci  lie  est  iiiiat  ion  of  tlic  siioais  is  tlic  (let  crin  i  iiat  ion 
of  tlic  amount  of  tlic  siinai'  solution  nccc-.sai\  to  reduce  a 
oivcii  \(ilinnc  of  l"clilin;,''s  -olution.  The  cliief  (lil'ticiilt  v 
of  the  original  nietliod  lies  in  deciditi^f  the  exact  [toiiit 
when  t  lie  copper  is  reduced,  a--  indicated  b\  the  complete 
disap|ica  la  lice  ui  the  bine  colon  r.  This  is  obs(  iired  b\  the 
red  preci j)i tale  of  (iiproiis  oxide  t  hat  is  deposited. 

In  LiiiLt's  nietiiod  an  indicator  is  used  to  determine 
this  point.  In  I'avy's  method  st  ronii  ammonia  is  added 
to  form  a  soliiide  i  iiproiis  compound.  In  l'eiiedi(t\ 
iiietliod    [lotassiuni    sulphoc  yanide    is    employed    h»r    the 
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^"     '  '"'     ""'  IkhU    ••i\(||     li,.|,m        l>     ■  ■ 

"•''•'l'l''-ti„m,H,i,u(sn.^a.i.n..,,n,v,|. 
'"•'  ""iimcimI    Uriicili,.)   „ 


.III    -t  l()||nl\ 


'rr:'"':°,:v;;',=°,':;'°"- ■'"- -'- 

—  "■      ""^  '■<  I'l.  |.ar.,|  a-  loll,, us  ■ 


'•'■iliat,|v    Ilia, I,. 


'  '      '    ,'  n  H  '      ^  I  I  ■  ■ ;  I  ( ■     ■  I  (  .  .      .  I  1  )  .  I 


I     ail, I    III,.    ^,, lull, ,11 


'^    '"■■'"''■  "I'  I"   I'lllli  (■  (         (Mil,,  I    , 

■         ■'■    '"    T    ""■    ""      "„Mi.,,.    ,,.,,„.    I,       ,    ,„,  , 

:,';","■: '" ■ .'■— ^ ,,„., 

4::,:::,',:,;. ■■  ^'" ^  ..■.>,..-,  .,,,„.„„ 

; -:''->  ■-:"'"''';^,;:';,;;;,'::;;';:^:;::':'-ir ■ ■ 

;i:,;:;:';:;:::,::;::"^ '---"-■.■'-'":::  :;;::;;;;,;:;;;:::;i;: 

1"^      Benedict's  Method. 

^"'"'""■;    """^"■""^    .ln,..van„t,.    K, ,  >1   :nnl    ,l„.   .,,,,-  .„,,    ,„ 


>"il;um  (  itiati'  , 

-""  f^raiii',. 
^iKiiimi  i.ul.,,ii,ai  (<  lA-n 

■ -"I'  t;raiii>. 

'"'"■"'li\'lnni^  >,k1.  ,aih.  7.^  L.r.uii.J 

•'"a-iun,  i!„i„vanaU(.ulplH„va.ndr,         i  ',grnns 
•'IHI  llltd.  aiul  t,„,l  t, ,„,  triliiiri.itutc. 


i 


en.   1  i . 


II   \l    hit    IS     Ml    111.  .11. 


.").■< 


rj 


l)i-viiKr  |n  ^tain-  111'  piifo,  ;iir-(lii.',|  i  i  \ -Mllint-  ..ipp.i 
-uli>h.i!r  111  .il.out  Inn  ,  .,  .  ,,f  ili^iillrd  uat.T,  an.l  p^.m  it  sh.wlv  into 
the  iitluT  li'inhl  with  I  .iii-t.iiit  stl^!ln^;.  Add  .i  (  .(  .  .,|  a  3  -  .hitiuii 
.-t  iH.tasMUiii  tiTi.K  v.inidf  and  then  di^tillt-d  watn  t.i  inak.  iln-  total 
'•"l""i"  1"""  '  ■'  •  Til'-  '^"lulh.ii  app.-ar-  to  k,.  p  mdr!ni,t.h. 
willioiit  an\'  -pn  lal  pin  aiitioii,  -,ii(  ii  as  r\,  lu--:on  .  if  li-ht,  '-tr. 

'l/i7/'/M./ ,,/ .l;/,,/vs(s.      Iitar../.   iltdv    into  a  rill-    .i|   .i   i,toit 

■'■""I   "I    -i"  li   a    si/,.    til,, I    it    )v    taiilv    tiiniK     lidd.      Thci,-    is    no 

"'■'"■I   to    11^,-  a   V.  Ml'      ,ui/,'.      Airaiii;.'   t!u-   tl.is],   at 

'■  --111  I)    .1    lii'jLiht    o\i-i     .1     lUiiiscn     luiiiict     thai     tin- 

tj  iiML.'>nt   I  ail    ii.'    krpi  lin^kly  Injilm;^  li\-  iin  aiis  ot'  a 

fl  ^iihiH    tlaiiii  .       In    thr    tla-k    plarr    3  to    t  -i.inis   of 

anlucliMyi-  s,„iiiiin  (  aibonatr.       rin^  ,  an  1..-  i..iil;1i1v 

MiiMsnird  |i\   t.ikinu  a  d'^pth  ot    1   mc  li  m    i  di\   tf^t 

tn!u'.       riicn   ,ii!il   J.S   .  .,  .   ,,]    the    iia-fiit    ,  lul    lu-at 

till    till'  railion.iti-    Is   in    solution.      Ivun    the    siiy;ar 

--"lulion    m    fo.iii    ,1   luinttr,  wIikIi    is  lust   h.'ld   in 

til'-  liand.      K'an    the   sii^.'ar   m   at  a  i.wi    i.u.-,    till  .i 

l)!ilk\    ihalkwliitr    pici  ipitati-    is    fi.ini.-il   and    lite 

1  llli        I  oloiir      Ics-,,  ns       pdirptlliK        in       illt'llsily. 

1  loin    tills    p.iint    the    s^i^ai     is    addrd    iii..i,-    ami 

nioir   sl(,\\l\'.  w  all  (  .m-t.mi   \i'_;Mion-   lioiiiii-,   mitil 

till-  disapp.  aiaii' (•  of   thr  last    t:ai<-   ol    lilii.'   .oloiii, 

w  hit  !i  marks  tin-  (  nd-iioim.      If  thr  \  ..jiniir  of  tlic 

-u^:,ir   Used    Is   less  than    S   .  .,  ..  dihm-  it  ai  i  utatrly 

with    water  till  alioiit    lOr.r.arr  ludt^-d    iin  rssar.. 

Krjii  at  lllr   tltl.ltl.ill   \\  Itll   tills  as  lirfnrr. 

N'Ol-        rhrrc    1^  .1    Irii.lriM  ■,     I.i    run    ;:i   ,iii    cmi-,-,    ,  .f    :\,r     -ii^ai  .    miles-, 

■['•■iMJ   I. ire   is  CM  11  isfii   llir.iu-liriit   ilif  tar;itirii  ami    parlKiilaii\-   :it   the  end 

lllr   -iluiMip.    must    I'r    kcp!    M-rroii-lv    iiiiliiiL;    iluiiil|,'    th''  fiitire   pn.ifss,    and 

liiv,,ii.U  the  riid  tlu;  -uc.irniu-l    hr  .-i.M,-.i    m  p.ii  I;>  .|is  ,,1  .i  .Irup  ■  .;■  t  ii,u,   ■will  ail 

:ntri-\,d  .if  .diria  JO  -n  ,.n.;-,  .ilin-  ,i.  Ii  .uldiiM.ii       ^luaild  ilu-  mixture  hecorr.c 

loiJ  (  nil,  rjuritrd.   ll.illrd  ii:,Illir,|    •A.llilin,l\     tir.ldilfd    l,l    rf|ll,li  f    thai    lo;,t    b\ 
(-•s.ip.ir.Uh.n. 

I'll.'   ntr.iliDii    CHI    .il-...    Iir    ,  .irrird   ,,11-    :ii    ,i    ^^;,ll,■   p,,rcrlain    dish  ,ji    10   ti. 
1  3  1  111     ;ii  di.inirtrr. 

Should    thu    soliilim    liuiiip    rv.  r^Mv  ,U .     n     so/,///    .iniuunt    ..I    [luwderfil 
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I  III.     1   \Kl;o;ivi)K  \Ti-.>.  [i'j[     [, 

-J^.     '■!   l;nu,!;..:\,,luu.,u  ,u-em|,„,>i  In   005       ^rm    ,.f  »^1,„  „sc 

OOjJ     t^rm    l;ic\  iil()-,e. 

/■  ,  ,,.,t.i        i  0  0'. 7'.  firm    lactone 

^;.luo,,n,l,|,„..,i   '    ,n.|(IUcr.  „f   m„:u   ,l,i„„.>l  v.  „|,  _„,  .   ,     ..,,.,,r, 

■^<i  "iiil  tJtr.-ili.Ji!  ri-.|iiirci|  M  7  c  .< 

■^'i  ''  7  I    ,  .  ihl,,i.,l  >,,luli.,n  iuiu.iii,  OO.i  ^;ifi    ^In,    ,„. 

UK)  .  ,,-,  ,1,1,,,,., I  M,h„„,„  e.HU.u,,     '"-^     •      '"" 


100  t  I     -n^iii.il  ,.i| 


lltlull   I  ,  JIll.-Ull 


0  111       •       IllO     .       I 


-'1)1. 


I'm  rir  l^.'   ,,f    ,-l;,,,,s,. 

I'"      Fehling's  Method. 

l''C[uinili(,)i  <ff  s(,Inti<}ii.      ^i-(;  l-;\.  (,■;,  ,,.  J5^ 

■^ht/,nj.  \\,tl,  a  p,,-,,,,.  „„.;ts,„,.  1(1,,,.  .,,  i,,.s|,lv  pn.parv.I 
l-'Mn.u  s  .„h„„,„  „u„  a  small  .U.K.  ,\,1.|  ^0,  ,  .  ,,,  ,i,.„||,,^,  ,^.,^„.^ 
'>'■■■''  •'"■  ""'^""v  till  ,t  1,.„K  and  /..v/.  //  /.,;/„,,,  //;,  ,,./,„/,  /„„,; 
K'un  ,„  thr  simar  >nl„ti,.n  Inmi  a  Iniirtt,',  :'-5  V,  1  ,  <  .  at  •  tin,,. 
^'""^^"•-  "'•  ""■^""•'  '"  1""1  '"'  ahout  15M-es.  I„.tu,.,.n  .a,  h 
:"'''"'""•  -^  '"•''  l'""l'nat,-  ,,f  rtipn.u.  ,,xul,.  t,,rnis  and  ti,e 
'nt..,Mtv  ,,t  il„.  |,hu.  ,„  ii,..  sup.Tuaiant  tluul  .If,  .vases.  C.ntmue 
"'    •"'■'    ""■   '^"-•"    "H    ""-   '-   .<m,pk-t.l.,     ,vn„)vcd.     This    ,s    best 

'''■•'■"'■^""ll.vl,„Khn.  tlu.  llaskl,v,luTin,attl„^,u.,ka,ul  M,.w,nK' 
It  l>v  trans„ni„.d  l,«h,.  1,  ,,,,  ..x.vss  ,„  su.ar  h.  added  a  veil,,,,-  ,,r 
'"■";"■■'  "■!'■"'  appears  due  t,,  the  f.,nnat„,n  nt  c  a.aniel  I.s  the  aet.,,n 
"'  ti^"  alkali  on  the  si|oai. 

il     l-^   than    5,.,.   „f   the    sii-a.    ate    use.l.   the   s„k,tmn    n.Ust 
'"■  ''''""•''  ""  ■•^1"""    1"<  -•  are  neeessarv.      Thus  il    -5c.c.  are  use.l 
'"    '!"■    hrst    n,u«h    titration,    the    .suf^ar    should    he   .idiited    1    ni    4 
l>y  taking  :.U.c.  an.l  a.l.linj;  uafr  till  the  volume  of  the  soluti.ni   ,s 
""'■^-      ""■    '"""'"'■   '-    ^^-a^lH'.!    ..ut   an.l    filled    w,th   this   dilut.-.l 
solution  and  the  proee.ss  repeate.i.      lU.t  this  l,n,e  nn.  ,n  n.-arlv  the 
whole  .,t  the  su«ar  solnti.m  jud-.-d.  n.-eessiry  at  such  a  rate  that  tlie 
■tn.xtu.e  does  t,ut  «,,  ..ft  the  l,o,I.      Then  add  01  t,.  O-Je.r.  at  a  time 
I'll  the  rediK  tion  is  .  ..mpk-te.      This  titration  should  he  repeated  at 
least  once  more. 
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i.  Kiiiiipl,        1  .1  c   c    (il  the  (iri^iiuil  s.iluticni  iic(i'^--arv 
^il;;,lr  dilute. 1  1  in  7  (lOc  c    ^ii^ar  iiiaili-  up  to  70  i.  i'  1 
III  .;i   I     ilihittHi  Mn;.ir  s.il'ithm  ru'imri'd  fur  10c  r    rdiliHL;  -. 
10  Ji   .     ilil    ^;;.;.-ir         O.i  ^;in.  .:;ltu-i>M' 
()5   •    100     ,. 

100(    ( 


100  1   I  .  oriL;inal  ^iiL;.'ir 


10  J 

05   •    I  (10   ■    7 

111  _■ 

.i    t-i   (UT  CflU 


I  In.     Ling's  Method. 

l'i\t'<n\iti<^n  oj  the  iudtCiiti-y .  I)i->-iiKc  1 -.5  uni.  ;uiiinoni;;iii 
till' K  vallate  atnl  1  t;m.  tct  nm-  aiimintuiiiii  '-ulplial'-  iii  ]  0  i  .■  .  w.itcr 
at  aixuii  4.S  ('.  ami  i  i  h  il  at  -  ;!  ■  .  .\'1>1  -'•3  <  .' .  "I"  cniK  rtitiatcii 
liydi..  lili.ni  ai  111.  I'lir  soliitMii  trii;  (ihtaiiu-cl  ha-.  itixaiiaMy 
a  lii^  iwiiir^ii  icil  (nl'.iit,  (111-  to  tli>-  pi  •■-••!'■  ••  1)1  s,  ,iiic  feme-  <alt.  .\<K1 
/iiK  (lii-t.  m  Miiall  |iMr!h  ti^  at  a  tmir,  ti..  tin-  tl'.iul  i-  iiist  <  i  iloiirli-s. 
Oil  ~;.i:ulm,L:  tOt  >'imr  intii'  the  led  (..'.ar  ii- ippt-ars,  ami  imi^t  tie 
iciii.  i',  1 '.1  au  nil  1>\  a  tt.i'c  i)t'  /me  ili:  ;.  I'.iit  the  tli-lica'  >'  ut  llif 
null' .It..:  1--  mip.iircil  li\-  luMtitJ  tin  iiluui  i--i-(l  ^.-vi'ial  liino.  \\  lien 
thi^  Huhcatur  i-  it  rated  with  a  cuprir  s.ilt.  ihi'  i  cil<iurif>s  lerr.ui-. 
till."  \,Uia'.L-  1-  ii\ldi--id  til  the  led  tfl  1  ic  tliHn  yali.Ur. 

MiliiDil  iij  iiiiiilysis.  !()(■.(.  nf  i-"f!iliii^:'s  s.ilutKiii  and  ahuat 
3l)r..  .  i.f  w.itiT  are  h.ided  in  a  lla-k  and  the  Mieai  ^diutinil  is  lilii  m 
Ir.iiii  ,1  liimtt.'  a--  desi  iihed  abuse  iii  I'l  !iliii;;'->  inetlujd.  Tlic 
ttnli.dliir  IS  not  iisci/  til!  the  blue  mloiir  hits  luttrly  Ji^iifypCitreil. 

'i'l'.eti  plaee'  a  ilmp  of  the  iiulieati  r  mi  a  white  siah.  'riaiishr 
a  d|..p  (it"  the  iiiixtiite  ttniil  t!ie  tla^k  to  the  middle  (il  th.'  drop  .it 
tile  iiuliealDi  a-^  r.ijiidK'  as  po^sihle  hy  nieaiis  ut  a  ^;lass  tiil)e.  il 
a  It'll  (i)liiiif  apiiear-  iiiuiieili.ilely  on  tou<  hiti'.;  the  ciro|)  the 
fcdlKti. '!i  I-.  11.  it  ronipletcd.  More  su^'ar  iiui'-t  he  added  and  a  lre>h 
drop  111  th.i.'  iiuli.  ator  iiseil  a^  hit'ore  till  no  colour  or  only  ;i  taint 
tiii^'e  .it  red  Is  oht. lined.  If  i.'ss  than  jc.c.  of  the  su>;ar  solution  ar.- 
iieee>-ar\  to  i  otnpleti'  the  rea.  lion,  the  solution  must  he  diluted  till 
ahoiu   111.  .(  .  .ire  rciiiiied,  as  described  abo\e  in  I-"fhlin^;'s  method. 

S^eciiil  pieciiKlioiis.      I'se  a  glass  tube,  not  a  roil,  for  trans 
ierrmi,'  tiie  drop. 


I'i 


I 


I  III      I  Ai^:!;!  'IIS  hKA  1  I  -. 


II.    II. 


i'' 


r  -i'l 


''"""I  I""  >'""  l"lL;rl  (Ml  the  l..|,  ,,!  th.-llll...  1),;,  u  ,„  the 
tl.i~k.uhl  l.Mii-l.r  It  mini.  (hat. ■!>  t..  tli.-  iii.li.  .it,  .r.  'I:;,  tl.i^L  iiia\' 
'"■  '■''^'■"  ""  'li'-  l'":l  f'M   ail  iii-t.inl   uliilc  il:i.  ..  ,1,„..'. 

I  '"  ll.it    ^III    tllc  (ll<l|i-,  ,,M    ih.'    -Lih. 

Wash  llu-  till..    li(t,,i,-  ii^iHL.  It  a;:ain. 

CiUiilutinu  ,,/  result,.  'Ilii-,  w  tl.-  .111.'  ,1-  ii,  I  .liliii-V 
method. 

Ill-     Bang's  Method. 

Principle.  A  Ivik.wii  noIiihic  <>(  .(i|.|.,.i-  i  Iimk  \  aii.ilc 
ill  |M.t;i— nun  i  iiil,(.nalc  i>  lioilcl  |,.r  ihi,.,.  iniiiiil,.-  will,  a 
^''^'■'1  \"l'iiii<>  of  t  III' ^liK  (.-,,.  -dliitioii.  Ilial  I-.  mil  -iitlif  lent 
t-"  ''''iliiii'  It  (  ()iii|ilc|c|y.  'I'lic  (.i|i|,f|-  III  ,A(,..,  1^  (Ictcr- 
"li'"'''  I'.v  Iitiatinii  with  li\(li(i\\  lainiiir  -o|iili,,,i.  |'„,t|, 
llif  -ii.uar  and  the  li\  iIimw  Lmiirir  iciIikc  tlir  i(.|.|iri-  to 
'"I"!"'''--  '  IIIMOI1-,  tlii<)(\anatc.  -.i  tli,.  ,.|mI  |„,int  is 
ioailil\   oli^ci  \  t'li. 

Preparation  of  Solutions. 

1.  IL'-.-,  ,l;i.iim-  ..I  ...|.|„  I  ~iill.|i.ilc  an  ,Ii~-,,1m  ,1  |,\  1,,;,!  ii,  ;.-,  ,..,..  ,,f 
"■""  •""!  '!"■  -Inn. .11  . ■....!., I  i,.  -c,  (  ,  („  ;,  ,;,,_,,  |.,„,,  |„,i,  Lii^ii,  ■-,.! 
^:raiii^  |...l:iv,i,ii,,  cai  l„,ii;ii,..  -..iii,  ^, ;,,,,.  |..,ia"iiiin  1 1,  i. ..  \  ;•  :,.ii,.  .n,,!  .",0 
uiain-  |... 1,1. -MM,,  l.,,ail...i,alc  ;nc  .Iw-,  ,|m  ,|  |,v  .inm,^  1 1,  .'....  ,.,-.  u;U,r. 
If  111.  |...la  — iiiii,  1. 1.. ■III... ii;, I,  ,1..,  -  ii,,t  ,||..,,1\,  II  Miu.i  l„.|„,.,i,.|  ,„,  ,|„. 
"•■'"•'■    ''■'"'    I"    l"'<--    I'll'    n.,  Ii,-I„r.      Ii   I-,  ili.ii  ,,,.,|,,|  I.,    |-,-(  .    an, I   M,r 

'"I'l"'   -"'"" ""^"1  ""'I  II  111  -infill  .|nai,iii,,  .al  a  l,i,„.    u,ili    l,,,,,i,ni 

-iKiUiiii;.    t..    |.i,\,i,i    ai,\     lai^,.    am. .111,1    .,f    |'i  .■,i|,iiat.-    I.  .i  ihihl,.  IIh- 

■-.iliitidii  is  III,  II  i,,a,l.    ,i|i  I.I  1  hii,.. 

•-'.  i;  •"..-.  ;;rai,  ...f  li\.li..\\l,iii,iii,.s|il|,|,ai,.,,r.-,  .-,.;;;i  am-  1.  \  .1,  .,\\  lamiii.- 
'  I'l'iiKlc  :nr  di  —  .U,  ,|  m  ual.raii.j  llic  -i.liiii,,ii  a.l.|..,|  |,,  ,„„    ,,t  -Ji.u  -rain- 

l.im.     I-  iiM.li'  i,|i  til  J 


llUis. 


Method  of  estimation.  •|'lieam(uint  ..l  .i^ln.  i.-culd,  .1  muM  1.,- 
'^■^^  '''■'"  "•""  ^^111.  II.  tl:cicf,,iv,  the  -.,hiti,,i,  .  ..ntain  1,-s  than  0-(, 
1"''  '""••  I"  '•'••'•I  It  .in-  l,tk<  n  l..r  the  .-,tiiiMti.,ii.  It  ,t  ,  ,,ntani 
ninro  than  this,  then  sn,  h  an  aiiH.iim  iiui>t  h.-  tak,  n  .as  v,  ij]  x  u-Kl  a 
i.il.al  am,, 111, t  1, -.  ih.in  ()-(i.,  ^,u.  j,,  ail  .as.-,  th,-  .a-.ir  vjiitioii 
"'"^'  ''^'  "••"!'■  'M'  t..  Ill  ,  .<•.  \\h,.,v  thcrr  I-  II.,  pifvi.iu-  kn.iul.  .1-,. 
.1-^  t.i  the  MKii-th  ..t  Ihc  sii^ar  s,,liiti..ii  a  pi,lmiiiui\  tm  iti-.;ii 
-hiiUKl    !.,     made    In    h.ijm.^     jo   ,■.,.,  .t   the  -ll-,ii    w  itli  3i )  i  .c.  .  .|    the 


.1.,.,..,,    f...    .1,. 


If   i! 


il       lil^.l  J  '|lt  \U  S. 
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n.W'i,  s   Ml  I  III  ip 


I 


:f|if;i!    with    .5    (  .c,   :uul  soon  until  the  .uiiouiit  i!>   lomiil    tii.it    elm-, 
not  ili'-i  h.ii>;i-  tlif  liliif. 

Mi\  the  1(1  (  .(  .  Mit;.ir  soliiiioii  with  .">()  t  .1  .  of  iIk-  i  opii.-i  -.ilu 
ti'iii  m  ,111  I  .rlrniiif\  i-i-  tl.i--ls.  I'l.n  c  mi  .1  \'.iic  u.ui/r  nvrr  .1  iliiii'^fii 
i''.iin>r  ;iiiil  In  iiik  it  In  the  li.iil.  M.i.ni.iii  tin-  li.iilino  (mi  cv.ictU 
tlinc  iiiimitcs.  ('(H.l  till-  snhiiioii  ,11111  1J\  liv  IioIiIiiil:  tin-  lla--k 
luuln  the  (old  w.iit  I  t:ip.  I'liMtc  with  thr  h\  dn  an  1, 11111:1  >■  solution 
lioiii  .1  luiiittf,  lunniim  It  m  i.itlii'i  slowK with  Ik  ni.-n!  -Ii.tkmj; 
■■•  .i--  to  [iie\  flit  an\  I'l  (  I  i|)il,iti'  toi  mini.',  \s  Im  h  --p"!  ihi-  ii--ult. 
Add  the  h\  ilioNv  lanniir  iintd  the  liliic  (  olom   1-,  di^t  h.tiufil. 

Calculation  of  result,  [hr  ^rr.iK  r  tin-  im.  -  ,.i  ..ip(n-r  (ire^iiii.  tli- 
;;icati  r  i-  thi-  r(  iliu  n.  rii  i  :ui-i  'I  In  ;i  K''-'')  v'  iij;lit  el  ^;1iiiom-  The  niliu  Imii  i.. 
tlun  iiii  III  t  jrc]  iTtiiii.-il  1.1  the  .iniiinni  c!  --u^nr  iiiiiili>\  ■•(!  in  Mi<- i!.-ii  1  iinna- 
liim  .\  t.ii'lc  li,i->  htiii  prip.-uiil  -.liwuini;  tin-  wii^ilit  I't  .u;Iiiim  r  c  .  .rr>  -pi  .nil:iif; 
ti)  tlir  ,iniinir.t  (i!  luiircw  l.iMiii,!-  i.luiii.ii  ili.it  is  iiec-fs?.;irv  i"  li  ■  1  !■  .i;n-i  ilic 
unrfiliK  1(1  I  ..|i|ii  T 

Example.      _'    i    i      ol    tin-    -iii;;ir    ■Miliili'ii    .uitl    8    I    I       ..I    •..,i;,-i     m  rr    i;,cil. 

^'||lll■^'      I'l     li\ih.'\\  I.iniini'    iti|uir(il    u.i,    II.:    1   ,.        1  In-    t,ilil>-      iiiM,,    th.u 

f7  3  mi;    I'l  ^liii'o-.c  vuri'  prcM'iil 

t      1                        ,--         ""' 
bo  |ii'rri.'ntaL;c  I'l    i;liRii-,i-   :,    o',j    •    1    -". 

Table  for  calculation  of  amount  of  glucose  from  hydroxylaniine  used  in 
Bang's  method. 


"-.,;■-- 

1  .:  :(M-c 

H:,\r    .^:, ■.,.,:. ■■ 

,,:„,  „- 

11       '1      ■  .^;  ,,.     1,, 

ill   11  . 

'  •             r 

li  -J 

.i 

2.-   10 

24 

!.)  20 

■  i 

■fJ  73 

t, 

2.  20 

25 

'1  rtt 

1  1 

n  '5 

" 

23  10 

J(, 

,^  ^0 

15 

■ill  1,0 

s 

J  2  sO 

'7 

s     'II 

U, 

i  1  jO 

'> 

21   7; 

2> 

7  (..■) 

47 

i^  III 

10 

21  00 

li 

7  05 

IS 

i-  ■\0 

11 

20  15 

U) 

(.50 

4'^ 

i;  ^Q 

12 

1'35 

31 

.-."0 

-10 

i.')  to 

13 

1^  55 

il 

5  35 

51 

n  to 

14 

17  75 

33 

4  "5 

52 

J.5  AO 

15 

1  (,  95 

34 

■«  20 

ii 

iJ45 

10 

\>,  15 

35 

3  '0 

51 

Jl  50 

17 

1535 

30 

3  ii5 

55 

30  55 

18 

1  -t  (,0 

37 

2  '.0 

5fi 

^■i  t,0 

h> 

1350 

J.^ 

2  15 

57 

2S65 

.■•0 

13  05 

i9 

1  '5 

i!i 

27  75 

21 

12  30 

40 

1  20 

5> 

26  85 

2"* 

1  1  60 

41 

0  75 

60 

25  00 

23 

1  0  '.'0 

4J 

Till      <  \ivi.iiin  |)K'  \  1 1  ^. 
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IJ.     The  estimation  of  Cane-sugar. 

T'lill     40    (.1.     ol     tllr     ^nllltii/ll    with     Jl)    (  .t  .     lit 


N 


tiMlriKiiioi  i( 


•  K  1(1  Kri  pin^;  tlic  iiiisturc  lioiim^;    tor  1   inituitr.      Coiil,  neutralise  liy 

.uldintj    ■'II  (.1.   Ill   '~   sodiimi  li\  ilruMilc,  i  mil  ti.  13    ('.  ami  ttiikc  the 

volimir  u|i  III  100  (  .(  .  i-;stini:itc  tlu-animint  nt  invert  sugar  in 
tins  siiliilinii  1)\  rithci  (it  the  mithi)(N  ^;i\  in  111  the  |)te\imis  exer- 
cises, 

Ctlli   IlltlllDII    (it    l\Sllll',. 

..'5  (  .(  .    ilelledli  t  s  snlutliill  '  1475  «MI.  i  aile  su^,'ar. 

Hi  1  .<  .  i'l  hlmi,''s  .,  ii47.-)  t;rii 

1 11   I  !an;^'s  method  i  alt  ulate  as  j^luc  use  and  inultiiiU'  li\  ()'.'3. 

Estimation  of  Maltose  and  Lactose. 

'I  l:i--e  are  estimated  ii>   tile  same    nu  tlinds  as  ^'liK'nse.  dittereiit 
taeti'is  liiin^;  empkneii  lur  the  (  aleulatimi. 

1(1  ex.  l''ehlm:^"s  sulutuiii  |   —  (id'.Jd  ,i;m.  lac  tnse. 
_'5  e.i  .  I '.rnedii  t's        ,,       J        Ii(i74     ^m.  maltose. 


i 


CHAI'TKIJ    III. 

I'lii",   iwrs  AM)  'riiiiii!   i)i:('()Mi'()sn'i().\ 

IM.'ODl  ("IS. 

The  fats  aic^lyccniii'  ('-;t('r>  of  t  lir  lii^iici-  t;il  I  \  a(  iiU. 

All  ester  j-  a  ((iiii|i<iiiiiii  t'oriiieii  l)\  tlie  coiidiMi^at ion 
of  an  alt  oliol  with  an  ai  id. 

('  II  .Oil    •    IIOOC.CII  (Ml  .()()(, (Ml     •    ll,() 

lit  li\  I  al<  (iliol.      .\( cl  ic  acid,      lit  liyl  acetate. 

'  l.t  li\  I  I  -li  I    III  uccllc  ;l(l(|i. 

(ily<  ('line  is  a  t  livaleiit  aleoliol 
Cll.oil 

('H.OII    oi'    ('  II  Olii  . 

Cll.oil 

It  (all  t  liel'(  fore  (  (Hi(leli--e  witii  tliree   inoleciile^  of  a    fatty 
acid. 

Tlie  fatty  at  id>  found  eoniiiiiied  with  j^lyceiine 
are  mostly  palniitie  a(  id  .(',  II  ,.("OOII  i.  st«>aric  acid 
iC,  II  .COOlli  and  oleic  ai  id  ((',11  .COOll,.  The  fats 
lornicd  liy  tlie  coiideiisat  ion  of  },'iyeerii)e  witii  tliesi* 
acids  are  known  as  jialinitin,  stearin  and  ojein  (or  tri- 
|ialniit  in.  etc." 

(11  OH      IIOOC.C   II 


ClIOII   -  IIOOC.C   II 

ciioii    IIOOC.C  n 


Cll  .OOC.C    II 
CII.OOC.C,  H     ■  :fll,0 
CH,.OOC.C,  II  , 

ov  (\n  loocc  Hi 

I'alinitin. 


611 


I  III       I   \  I  - 


n.   III. 


V    'i 


/'/"//I  /  //(  s    nl     III,      I,,  I  s. 

I  III'  I. It-  ill,'  ^(ihil^  with  ,1  liiw  liiclllli;^  |ini|||.  Illnl.  Ill 
lliclliii-  :,l  :,  ('..  I  I  l|,;il|iii|  III  ;,|  (•,,-,  (  ..iiimI  I  llslciii  1,1  ;il  71  ( '. 
'"    ''"■    '""'.^     '  ll''>    ^IIV    lolllhl   llli\.Ml    III  illltrlVlll    |M..l  UllOliv, 

•""'  '  '"■  iiirli  III-  |M)iiii  (.till,.  iiiiNiiiir  1^  lower  t  he  ;;ii';itfr 
tilt'  |Hi,  iiiiii-,  ,,t  iiiuj.  III.  '|||,.\  Mir  iii-oliiliii-  III  wafer. 
^"''  ^"lulK.ii-.  an, I  , Illnl,.  ;i,  i,U  j,,,!  alkali.-..  'rii,.\  ;i,-,. 
-"'"'''•'  I"  'lliiT.  al((.li(i|.  I  lil,ii,>|<ii  III  .III. I  a  \aii,l\  ,if 
oi^ianir  -iih.nK. 

'I'lir\  arc  li  \  ,|  i ,  ,|  \ -,.,|  |,y  hoilin-  a(  hU  aihl  alkali. ■^.  li_\ 
--iilHili,  all.!  ^Irani  and  l.\  .  .1 1  a  I  n  .ii/v  in.'-.  .  a  I  li'.l  lipa'^o 
'"'  -''■^il'-i'i-'  l'.^  'Ill-  III. Mil-.  lli,\  ai.-  -|ilil  iiitii  tlicir 
<  t'li-lilii.nl..  m|v,  ,.|  I,,,,  and  tatl\  a.  i.l.  1 1  an  alkali  i.  ii^-.m! 
as  till'  li\dii.l\  ti.-  iva-fiil.  the  latt\  .i,  id  .  i.iii  lii  in-  with  n 
t.>  Inl  III  a  -,.a|i.  'I'll  i-  -p,.,  j;,  |  |,,|  n,  ,,|  I,  \  d  i  ,,|\ -i .,  |x  tlicif- 
foi.'  (  allfd    -a|i()iiilii  ,it  nni. 

\  ai  inn-  iii,.|  ||(„U  ||,|\,.  I,,.,,  1 1  ,|,.\  jvcd  tor  t  he  idciit  itica- 
ti.ill  (d   t  lie  tal-.  aini.ii;;-!    |  IhIii   liiinj;  ; 

I-      ri'i'  null  inn  |i()iiit . 

-■      'I'll''  -:i| ili.alinii  li-iiiv.       \   known  wci^^lit  ,.t  llic 

hit  is  li\di,d\  s,  ,1  |,y  ni.'ans.ifa  knn\Mi  ;,i,n,iiiit  of  >taii.lar.l 
I'olasli.  'I'll,.  ,.x,  ,  of  ;|||,;,||  j^  ,1,,.,,  titial..,!.  and  the 
"""i'"'|-  'd  .lecif^ianis  iv.niiiv.l  tor  the  h\,lr.dv>is  of  |(hi 
^'raiiis  i)\  the  lal    is  .  alciilale.l. 

•'■  'I'll.'  iodin,.  niiniher.  Oleic  a.  id  i^;  an  iiiisat iiratcl 
•"'"'•  '"I'l  '^"1  'oinhin.'  with  two  atom-  of  iodin, ..  Tli.' 
aiiioniit  of  iodin,.  that  inhiiies  with  ino  nraiii-  of  fat  can 
'"'  '■••'•■iiiiined.  an. I  thus  the  percentage  of  iiiisat  iirat.'.l 
a<  i.ls  in  t  hi'  nii\t  iir.'  i  alciilated. 


Kaf 


=  it!:tr  in 


'/'//(■    iniii/silicdhdii    itl     lilt'     idls. 
'■;'ii    '"•   .■imil-itied.   i.r.    l.rok.Mi    ii|i    into  .Iroplels. 


ccna  II 1.  .iii\    ii\   at;  1  la  I  ion.  or 


■|>oiilaneoiisj\ . 


.11 
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I  ■!    .1   ^  I  1'  A     III      I    \  I  -. 


'.I 


I'lii'  MK'i  iKiiiii  al  rimiUitii  .ii  iDii  1^  oiih  |>i'rin,iiii'iil  i| 
till'  ili  'plrl--  air  -iiiKiiiiiili'il  li\  a  liliii  ul  |ii.itriri  ,a--  in 
iMilk  .  Ill  li\  a  til. II  (if  ^oa|i  III'  iiiIht  iiinic  or  lf~-  I'lilloiihil 
^iili^l  a  IK  I'. 

••  S|i(iiilaii.  nil- ■  .■iiiii'-!ll(  admi  lak.-  |ila<  i>  w  lirn  ;, 
iiii'ltiil  I'll  (ir  la  I  I  ha  I  i  on  la  in-  a  .  rilain  pn  i  fiilau;.'  ■  il  free 
'•<"\  ■"  I''  I-  lii'iii^'lil  intii  riinla. i  uiili  an  alkali.  The 
tall\  .nil'  i|i--,i)|\,.-  in  tlir  .ilkali  In  liinn  a  siiliilij,.  -,,,i|i. 
■I'l'l  '  ilitTn-inn  (  niiviil-  llni-  -d  uji  liiv,,k  tli.-  :^|.ili  ilc 
1)1  la  I  into  -niaii  |iai  I  h  li-.  Ilic  |ini(  r--  Imiiio  n:a  I  ii  I  a  i  ih'iI  Ii\ 
til.'  (iinliniial  \|iii-niv  <il  fatt\  ai  hi  In  lli..  alkali.  'I'lir 
•it  III  the  -mall  iiitr-lin.'  i-  tlni-  miiil-itiril  a-  a  |ircliriii 
iiai\    to  1  ()Mi|ili'tr  IiviIioIn  -i-  li\    t  he  |iiui(|-.'al  ir  li|ia-c. 

'/'/'(■   (/nil  si mu    ill    lilts. 
'rill'    tat-    arc    li\  iIkiIn -..i    to    a    -mall    r\trnt     in    (lie 
-ti.macli   hy  ^'astric    li|ia-i'.      Tin-  ailinn    i-  ^^ivati'i'  if  t  lie 
lal   ill'  ^'i\t'ii  ill  an  t'lnnl-ilicil  t'orm,  a-  in    milk. 

Ill  t  lie  illl(i(lrllllln,  t  hr  tut  IlllXril  '  i  t  li  I  lir  (at  t  \  aciij  is 
~|i(intam'(iii-|y  .in  iiUiticd  l)\  thr  -  aliiir  liilc.  -nccii.s 
.iit.'iiiii-  and  piiiici'catic  juice.  The  cmiiUilic.j  fat  is  then 
I  ()iii|il.'(cl\  h\(lii)ly-i'(l  to  ^'ly. nil  ■  uml  lafty  acids  hv  tli," 
paiK  rcatic  lipase.  'I'lic  fat  tyai  id- a  .  (dnvi  ited  into -nln  hie 
-oa|is  hy  the  alkalies  |iie-.Mif.  The  soap-  mil  cjvct.i-in  iiro 
iihsoihed  into  the  epithelial  cells  hordeiin^'  the  villi,  where 
tlie\  are  resy nthc-ised  into  fats.  These  are  passed  into 
the  laiteals  and  reach  tiie  hlood  streiini  hy  way  of  tho 
I  horacic  diict. 

ll.i.  (./)  ('arcli..ly  ;illov.  a  dn.p  ot  iifiuiid  dIim;  dij  tn  tall 
L;cntl\-  i.n  to  tiic  surt'acf  ..f  -oiin-  -15  per  (.  nt.  Na.CO,,  (.oiitame.l  in 
t  watch -f,'la'^s.  The  drnp  nt  uil  n-main-  iiiUf  <  Icar  and  forms  a 
itiin  cirrulai  tihii  on  the  -urtacc. 

■      •  ■    "•  ■■■■■■^'  •-'■•     ■    .  :   -J    ui-j;:    \^:\iiy]  o!   uicic  aCid 

III  a  dry  test  tube.      With  a  dtup  of  this  mixture  repeat  (a)  usmp  a 


Mil       I    \  I  -. 
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tr.-.h    u,,l.  1,   ^;1.„.,   ,„||    ,,,      \.,  ,().         n,,    ,,„„„|    ,„|    ,|„,,|,     ,|„,.^^^,^ 

""    '"   •'"   ■'"""■' I    l.i-liiMii   ,,n,|    1,,.,  ,,Mi.-   ,,.,u.M.(l   ,iitM   .1   iiulky 

■lllllKl.,!!. 


1*    f  a 


''  '      '  "   ''''     "  'n.iind.l    -I    |l„     nilMutr  ..I     ,„|    ;,,„|    ,,lri,      .„   „|    ,„1,| 

'  ■  "■  ''"'I      '■'  "'"'    ■""'•  •'''■'l^'-  "'n  :in>l    M|..,t    tl,r   rxprnni.  lit. 

""■''"'I''"'    ""■•~^' ''"'■■""' "l''"l".  lull. l..,.-.nMi  I.,',  ,„,„.,•<„, ,lMt..-.l. 

,""''"'  '  ''    --'I'-IUI.  1-.    ... -,„„., 1    llu,    ,|„.,,:|    |,...,M,t..  , ..,.„„., I,     ,.„|    ,,,„ 

■  n,    ,,..,1,..  „.,„,]  I,     ,lr..|.p,n«  It  ..„  In    J^p-.r,,.,,,    N.,..'".        It;,  ^p.  ,„,.■„„...,„ 
■■"'"'•'""  '^'■■"""1.     1    Ir-   !i    ..iin|,I.-   M.n-.i    l.-  ,  ,|-,t,„„..,l.    ,„    m.  l,,.,)    |,,.,i,    |.„n.r 

'.lll).-tlll!H'il 


-'       Til.    .|.^,niin.,.ii,,|.,iil,„,|,   ,11    I/,,        ,,,,,,,1    1,^    ,1,,.   ,,,,, 

'•' '''"'-     '"     ""•   •'"-''•    '•■    '"'tM    .-l    s,.:,|,.    ,|,||a~„.n    ..MIMlts    l„.„u    .1 

uliii  h  i!n  i.\r  111.-  I. II  ml,,  inirrcscci|.i.-  (|i,.p|,  tv 


II .  -I   lip 


!        In  U  I  lllr  l,,r-r  ..\,  ,.,,    ,,|    ,,!,.„     ..J,  ,,i    I,.,, I, 


I"    ii;;  I'll  Mil  ,1  1, 

piiM-ni  ^  ihr  |,,rrn,i!i.,ii  ,,1  .m  .inuKi.,!! 


iin.l  liif  ,.il    .,11.1  lliis  -,,^,,,    |„.,„_.  ,.,,1^.  , 1,^,1, ,1^ 


t   I    llir    (ip.l.|Ur    tllli;    ,.|    -,  ;ip 


llM'-   II      '.v.llM, 


1  1  I.       Sll.llvr  .1   Iru    ,li,,|,.  ,,t    iiliw  ,„1    uitl,    =,,.,.    ,,(■    ,.t||,.;     ,„    .1 

•''^  •"'"■•  ■'■''•■  "'I  "■nipl.ii.lv  .l,..,iK,...  Iu-,i.-,,t  il„.  ..xp.nnirni 
"'"'■'''"''"'  '"-tiailnt.-ih..,.  Tin-  11,1  ,!,..,,K,..|,aiti.UK.I,ut  ,.  n.it 
Ml  s,,liil,K-  in  .il,  ,.|„,1  ,is  in  .■lli.i.  f,,„,-  ,|„.  alii.liiili,  smIuIhh,  inn. 
Ns.itrr.       riu-  t.ii  IS  pi,.(  ipit.itrd  as  ail  ,  iiailsinn. 

"-''•      '"'"  i'  •'  I'"-"'  "I'  ^M'tin^;  p.iprr  uitli  a  L'la^s  ,,,(1  tii.it  has 
'"■'■■•  '''IM"''l  '•■  ■■!i^< Tlir  pap.-r  is  uvA,;,-^^  tianshu,-nt. 

Preparation  of  pancreatic  lipage.     A    p,,i,.  il,    n, -I,   p.- s  p.,, . ,,  ,>  ,, 

I'-'-'l    '""■'    I",    u.i^h.il,    l,n..K    n,i,„,.,l    ,„ul    KHMinil   uiil,    s.-„ul       I,    ,.    ,|„.„ 

tt.Mt,.,!  u„h  ilu..-  1,111.,  IN  u,-i^hi  ,,|  u,urr;,na  ,N  .,u  „  xs.-.i;!,!  oKt .  .,L,,|,.,l 

It  isa||,,u...l  n.M.in.l  I, .,- tiir....  ,l.,v  ■  ,„  ,,„„„  i,  inp.T.mi,  f  .nul  s„.un.,i  ihn.u^h 
""'^'"'  "  "'"'■'  '■''  I"'  "l""'l  Wl.-n  nnt  ,„  us,.  It  sl„.ul,|  1„.  u,,,  ,„  ., 
r.lri^;.Tai,.r       li   aiH  mh,,,;,,  ai  In,-  I.t  .i  ci.iisi.lir.il.lr  tmi.v 

^""  ''■""  "■•""'■  I'l'.'-.'  IS.,  (,.,„„.„,  tlKit  ..nlv  .Ills  uiil,  thro.  .MH.r.itniii 
nl  ;i...:,rn.,i,,.  ul,;,i,  „  s,,l„l,l,-  ,n  u,,t,.f  ami  nm  .U-simv.-.l  l,v  l„„l,„..  H,i, 
salts  and    i.Ttani    .hIht   s,iI,s,.„i,  rs  .an    .k  i    as   ,|„-   ,  , ,  l..rn.>.n,       Tl„.  "i.,,,,,.,,! 

prop.Tispr.,.  iKallv  .n~..]„l,l,.   ,„    „at.-r,    and    ,s   d.s;„,v,..l    hv   I ny        [(    ,1,^ 

p.iiKr.Mt:,  .-Mrau  lu-  l,li..,,.d.  iu-iiIut  tl,..  p,,.  ipiiaf  n,.r  lIu-  lihr.a.e  has  ai,v 
;'l''",""''''-     '-'^ '■'■'•     '"     '•'•-■     I'ut     .1,..,,     ,!„.     „,„    a,.,    mixrd    .hv     ,„,„nal 

'''"''^"'  ■;"''■"  '^  '-"-'V  •.■■•■' I  The  pn-iipitau.  ,s  ,1,..  f,.r,m-i,t  ,  th..  Ml.r.i,.. 
I  unt.iiiis  il.,'  ,  II  l,.ri;i,  111 

Preparation  of   an   Emulsion  of   Fat.     (  .,ini,„  ,,  lal    ,,lix,.  i,i,.., 

.-.H.uus  s,,„„-  I,,,.  „i,.|,.  a.i.ll   is  tr,al.-,l  in  a  llasU   u  ii  I,  I  d,,,p  ,,f  a  1  per 


II.   III. 


\l    I  I'  ■%     (  .)      Ill'  v^-i 


'  1  III       :il(i.||oli«       -.■liiti I      |.|ii  ii<'l|.|i|li,,|i  Hi     I,. I      ,\i\\      III    ,1.     ..f     .,i| 

l>l  .   IIKMIII.'ll     »><ImiMI     Ii\.I|..\IiI.       is    Mll'llll.     Ullll     IlKjfKht    -  li.i  1, 1 1. 1;.     till     III. 

iiilMiirr    1,    Ml  iiIimI.       \   M  i\     -liihli     (  lHiil-i..|i    I-  Iliii-   fi.Miiid,    .iliil   lliu-  ,i 

1 1  III -lilt  till  >it'  -III  fill  r  nf  hit  i~  I  \|H.si  ii  lo  iiii.  .11 II,,  II  ,,r  III,  r<  I  Mil  III 

Fat-splittin(i  action  of  lipase  (steapsin). 

I  !'•.     i,.il.il  iliii  I-  i.-,i  nil,,-   \.  I ;  ,111,1  (  . 
I  "    \  ••!<!, I     '  I  .(  .  i,t   I'.iiii  I,  ,ili,    isli.u  1  and   I   ■  .i  .  <  «l   u.iti  i. 
■•    I  •     ..       '  '  ■'  ■  ,.  ..  I'l  III.  and  .idd    I   I  ..  .  i,|  u.itit . 

..    <'       ,,        .'  I  .<  .  ,,  ..  .llul    1    I  .1  .  Ill     I         lull     s.dt^. 

I  1'  I  .l<  ll  ,ldd    .S  I  .<  .  Ill    llir  ttnuKh.ll  111    I'd,  -li.iki-  t|i,,|,  ,|ii^||l\    .,11(1 

I'l.K'    in  a  w.iti  r  I'atli  al    ti'    (',  l^i    I   ln.nt. 

'I  It  Mil  •  lai  h  tube  will  I  -—  N.ii  ill  li,,iii  ,i  Inm  if  and  n,.tr  lli.- 
\ch;nn-     ici]uinil     in     n.aiM      tin      >-,,luiii,n     m-utial.       'I'lu     aniomit 

rt'lUlK  (1   tnr    ills  ,-l  lIR'aMIIC  nt    the  .11  idltv    nt    tin      ;  1  .(  .  nt    paili  IcatK 

cMr.K  t.  'I  Ins  dcdiu  ted  Irnni  the  atnnunt  ifiiiiiitd  Imi  A  and  ('  is  a 
iiuasurcnf  the  ainmiiit  nl  latty  ai  id  l.iinifd  li\  tlit-  aiti.'ii  nt  tlic 
I'tnirnt.  It  IS  i:riatii  in  ('  ihati  .\.  indii  atm^'  the  adituant  ai  tmii 
i>\  I'llc  ^alts  on  tile  lipdluii    ai  tinn. 

1  1  7.  Siiakf  .i  I .(  .  Ill  ncutiai  (ili\  c  cil  in  ;i  t<  st  tnlx-  w  itli  ..'  i  .(  . 
"I  tin-  tAtract  nt  tlu'  pant  Teas  and  IiI.k  c  tlif  tnlic  m  a  uatti  hath  at 
>7  ('.  .\t  till-  fiul  of  every  ten  iiimiites  pipette  otl  a  little  of  the  oil 
that  Uses  to  the  suilai  (  ,  allow  a  diop  ot  it  to  fall  ueniK  on  t.i  sonic 

■  .'.i  per  (  ent.  Na..("0  (ontained  m  a  wati  Ii-kI.i'-- >  letiiin  the  rest  |o 
tli(  tulie,  shake  v:Kor(Hisly  anil  return  :t  to  the  uarm  hath.  .\s  tin- 
action  of  the  ferment  jinx  eeds  sjiontaneous  emulsion  will  oiiui, 
-how  in;.'  that  some  of  the  neutral  oil  has  iieen  ( (in\  erted  inti    .i  fatl\ 

■  i<  id.  It  the  ai  tioii  is  allowed  to  iiroceeil  (  oiisiilerablv  fiiithei  no 
eimds:oti  v.ill  lie  prodiucd,  for  the  reasons  stated  in  tlie  notes  to 
i;.\.   113. 

Noll  ■  Tl'.is  Is  ,im-  (,t  ilii-  nulliiiils  r-Tipliivcil  Iit  dt-ni.  ,r.,!r.iiM'L;  tli<-  I'.it 
spluiin):  p,  ,ufr  III  sicipsin  .  iuit,  naturalh  .  it  can  miK  he  ii-.i.-ii  u  lu-ii  purlri  tl\ 
nt-utr.il  ,  il  i  ,111  lie  i.litaiiu-d 

1  1  ^.      Iveneat  the  alioxe  expermieni.  hiit  boii  and  th.en  (■•o!  •!!•■ 
J    c.c.    of    pancreatic    e.Miai  t    hefore    adding    the    olne    od.        .\ 


(A 
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K 


I 


.l)iiiit,iii(i  lU^  riniil>~h  111  i.ii.)t  t')i  nicd  ai  ,iiu   '-t.i;_'r,   ^lH'\',mL;   that  tlic 
Ici  Hunt  I  -  (|(--tii  i\  t(l. 

Ni.ii    -        1        III], IN    .1   ^lUi.l.ii    ii'Uli"!   I  \|'i  i  inuril   ~!imuM  alA.i\-,  l>i'   |n  i 
lurT'Cil  •.:ili    |.\   -111.    ■.'.nil  til.    u  1 II  i!  I  vpinnii  lit  «  Inn  i!i\'--ii.MiitiL;   ilic  .-k  I'nti  .  ■! 
Icriinni 

.:       I'll    iMi  :,i  iil,irl\   i.iri-liil   t.i  (d..!  tin-  i  \iiai  1   .iltii    liuiliiii;,  .  .thcru  ;>o  th-' 
ilk.il    til  r,   ix'il.i   .li.;!i!  ^  iiuMiil  villi;  ,1.  til  M  ,11  tip-  In^lirt   It  !n[l•■l^H.l:l■ 
l  I'l.       I'.'mI  III  (  .,  .  lit  tn--!i  It  1 1  Ik.  1  (.111  It  iiiiilt  r  tlic  tap,  add  J  <  . 

'I    I  lie   1 1,  UK  1 1  .11  :■    <  All.  II  t.   .^  I  .1  .  <  ■!    htllilW  '  ohltii  III  aiul   J  i  .i  .  nt    J   I  ICI 

'(■III.   ■-!  nlmiii  c  ai  111  .ii.iir.       Sli.iki-  \\>  II  and  (in  nil    inintv.n  lu'itmn 
\  and  !'..       r...il    \    1. 1  d(  ^it(.\   t!  r  ti  iini  III.      I'lai  !■  i  n  .tli  tiibi-.  in  tin 
W.ltii     I'.illi    .11    V     (    .        Ill    ll:c    <  i'l;l-c  i  .1   ti  II   llar.liti  ■-   >  I    ■■■  i   tlii'  lilur 
■  iil.iiii    in    Uilii      1'.    will    I  liaii}.;!'    Ii  ■  P  d,  mdu  .itini^    lli.it    ^iiiitiil    tin 
nclili.d  l.il   in  ll'i    milk  li.r-  l>i  rii  !i\  tin  .1\ '-i  d  ti.  .i  l,ilt\   ai  id. 

N..II  r.      i^    llii-   It"  '  i.i.'iil    inetli.ul    !i.t    till-    tfiN.>;ii;ii(iti    uf    \\\,- 

.11  liiiii   .1    l.|.i-.         I  ill     l.ii    ..I   luak    111  in>;   liiu-lv  iiniiNifiiil   illcr--  ;i   Mt\    l.ir^i- 

illl.li.    lii|    tin    .11  n.  II   i.|    llif  ^I<-.i|  ~lll,      'I  !;i    t"ill       !:.   lltil   1  r  1  i'i!i  d   Ill^I  III  il(-,tr(i\ 

iii\  Im.  ;11i  im-M  HI  iii.it  iiiii;lii  l"iiii  1...  ■  ■    ,    1  . 

Glycerine  (Glycerol). 

I.^ii.       1  iiat    .1   (111  1'   III    twii  111    Ld\iiiiiif    111  .1  lc-.t -liihi'  with    ;i 
■-n!  11  Hull  1 .1    I  .  PI  11  1   Mll|ih.iti'  .illd  llirii  V.  itli  '•Mdllllli  lu  dri  \ldi-.       .\  Muc 
■  tail  ii  111  I-  I  il  'I.iilud.  l:  K  I  I'l  nil    pii  \  mtniu  tlir  I'H  .  i  pit.it  n  iii  i  it  i  iiprn 
iivdri.\idi'. 

I..'l.       I'.i.il    thr    ~..!iUiiiii    llu;-   I, lit. lined.        K'l  dii.  li.  .n    di.c--    not 


I  .'.  .  I  1 1.1 1  ^lii  iiil:I\  .1  dl.  ip  1)1  t\\  1 1  111  purr  i' 1\  i  iinn-  \\  Itli  snlld 
put.'.s^itmi  iisdim-'rii  --iilpli.Ur  111  a  di\  Ic^l  tiilc.  The  jiunnent 
.  Ill' (I It  c  i|  .11  1 1  ik  111  (ai  I  \  ill    .ildriu  dl  I  1-  III  it  11  1  (I . 

(   II  (  Hl.(   IK  H  l.(   II  (  111         (11      (   II.(    HO    -    ..il.O 


i     ^       In. a  , ill. lilt    T  1  .1  .   Ill    a  ii5  pn  i  cut.  ^uliitnm  nf  hnrax 
with  ■-niln  II  lit  III  a   I   piiimt.  alinlnilii    suhitinn  i  .f  phcniilphthalcin 

til   pliidliii-  ,1    will   Ill.ll  kill   Ii'd  inli'lll.        \dd    a    Jl  '    p.cf   ii-Ill.  aqUfOU^ 

-olutinn    n!    uKicrini  ,   di()|)    h\    dii.|t,    until    the    rt'd    rolniir   is  just 


(II.  III. 


nil. Ill  K    r ATT^     ACIDS. 


fvi 


(li~(  liait^fd.  |m,i1  the  ^olulioii:  the  loloiir  rctuiiis,  piDvulcd  tti.it 
:iii  o\i  r-^  nf  K'lv<,-rmc  li.i<  not  l.rcn  .ulil.-d  (Dunstan's  test  for 
glycerine). 

■■^""  -       '       -^iiv  amniMnuim  ^.ili   «,ll    ,lis,  h.in;,.  t\„-  colnur.   but    in   tins 
I  .iM-  It  II. ii-.  Mill  tfturn  on  liciliiij.; 

\itv  I'lilvlnilru-  .-il,,,h,,l  IS  lik.lv  t,,j.;ix,- 111.- vinu-  i-.M,  til. n  Tin- mik.t  , 
an- .•ill  pulvlulri.  ,il,  ,.I„,N,  |,„i  .ir,-  ilisimnuislicl  In.m  KKcenii.-  l.v  tli.Mr  r.-.luciin; 
pn.p.Tii.-..   ft.    .   .in. I   l.v    111,-   l.i,  t    thai   tlu-y  ar.-  m.i   \  ..laiil.- u  Ikmi  .listill.-.l  U 

-■t.-.ini 

..  I  h..  prnbahl..  .■\|.l.iM.ili..n  ..I  tli.'  r.;i,iii.n  is  .i-  |,,11,,„,  S.ulinm  l-i.r.il.- 
IS  iMif.illv  li\,ln.lvs.Ml  111  .i.iu.-.nis  s..liii„.n  t.,  I,.,rii  a,  i.l  ami  s,.,lnim  li\  ii  ,xi.'.- 
Horn  a.i.l  Imiii-  a  u.Mk  ,i.  i.l  i,onlv  l.-l,Iv  luiiwil  a.iil  i!i..r,.|.u.-  ih.-  s,. Union 
n-a.t-  ..ILaluu-  i)n  .LliliiiK  Klvvfiin,-,  ^K' -lol"  ti.  .1,1. 1  K(,,rni.il  Tin-,  is  a 
Mrnn^.  ,1, -,1  .m.l  li.-n...  ll,.- r.-a.  lum  ,,1  th,-  -.  .Ui!„m  .  lianK.- fn.iii  alK.ilin.- to  a.  i.l. 
"n  iH.itin^  iinl.-s.  alary,- ..x.vssol  kK' frin.-  I..- pr.-s.-„i,  ih.- ^;lv.  .-niliori.-  ,-u  „1 
1.  livi!ri.K,.-,li,,,^|v,,-riii.-anil  l,.,ri,   .u  u|  anil  ilu- s.,l,iii.„i  .ii^.iiii  l,,-,„nK-s  alkalin- 

The  Higher  fatty  acids  and  their  salts,  the  soaps. 

1.-1.  Sliakc  a  lf\.  drops  .if  .ii.-u-  ;i.  id  uuh  5,.,-.  i,|  wat.-i, 
(•lli<r.  .iiid  .dc.iiu.l  r,-sp,Tti\,-|y  iti  sf]);irat.'  tiilx-s.  Tl,,-  ;u  id  is 
ms.iluhl,-  111  water,  hut  s.)iiihl(.  in  alcohol  or  ctlu-r. 


1J3.      i' 
-t.im  tr-uhs. 


a.i-  a   (Imp  .it   oloi.    a.  id   011   wiitiim  p.ip.-r  :   a  ^r«'as\- 


l-'c.  Miaki-  the  ali.ihohc  siihiii.m  ol  o|,.|,  acid  with  ihhitc 
hioiniii,-  u.itcr.  ■|'h,'  lolour  of  the  hr.iiiim,-  is  dis.  hart^.-d,  owihk  to 
th.-  un-.ittir.it,d  a.i.l  ahsorhm-  th.-  haIo;;.-ii  till  it  is  saturated. 

I-''.  K.peat  the  e\i)ermient  with  an  al.  oh.ilic  solution  of 
ste.ui.  ,1.  id  .ir  (oninienial  "  s;,-,iriiie  "  (,i  iiii\tur.>  of  stearir  an.l 
palniiti.  a.  i.ls).  'i'li.-  eol.nir  of  th.-  hr.mim,-  p.rsist-,  s,,,,-,.  these 
atiiK  ,ire  members  of  the  satur.ited  series. 

1-'^.  Heat  alKiut  10  drops  of  .ilei,-  .i.i.j  with  10  c.r.  of  water 
■  md  to  tlu-  h,.t  mixture  add  4()  per,, -in.  NaOH  drop  by  drop  till 
tlie  solution  IS  cl.Mr.  If  an  excess  he  addled  th.-  excess  of  sodm..i 
tons  causes  a  pre.  ipitut.-  (see  n.jte  l„-l,iwl.  .\  dear  solution  of 
a  soap,  s.idium  ole.ue,  is  formed.      Divide  this  int..  three  portions. 

1- 


i. 


i 


I 


I  111      I  Al  -. 


I    M.     111. 


'"    ^    ■"'''   ■'    '''^^    ''"""I'-  "I    -"""^^    IK  1   "r    II  so,   i;ll    tli-   !,,i.tiu„ 
'-'''-"""'■^  •'•  "1-      "I"-     "i.l  M.|Mi,.t, -..lit  a, 1.1   I,.,-,  t,,  il 
"I    the  tulle. 


Ill-   -llllai  V 


'■'    '■   ••.1.1    lin.-K-p,.v.,l.-i,,i   -...liuin   .  hi,  ,ul,.  .,,.,!   .|,,,k,..       11.,. 
s'lap  I-  i,-ii,l,  ,,..!  iii.,,||,j.l,    an.i  n-.  -  i.,  ih,    .ntl...  ,  . 

'"    ''    ■"'■'     -'""■■    ■•'l"ii'M    .1)1,.,,,!,.        \     ,„,,,p,;.ar    ,,i    an 
in-..liiMc  ~M,,|,.  ,  .-il,  III,,,  ,,],.,,i,..  1^  p.,„iii,  ,.,|. 


N . .  I  I        I ; 


hi-ii.iii  -.    '.\u- 


I'liin  11.1,.    ,,|     ■    -altiii),'    ..lit,       uhicll 


IS     li,iil 


',■    ""■  •''";""   '■'    ""     "'"   '!il»n.l...    !.,«..,■.  ,1,..   .,.I„1,:1...    .„   ,1,.  .,,.,„„„ 

.  I., IK-,   «lu,  il  ,..  ilur.l...,    |.,,-,  ;,.,,.u,-,l 


'  "''■>'■  "'1   ^'-llll    ^' .' .  ..I  .1    .11  p,  I  , .  lit. 


I-."'.    n.MJ   .■,., 

■'i'"l"'i"    -'hiii......tM„|,nM,  lis.l.,,M,|,.„,alM-i„  ,,..,.,   ,,  .,,,.,11  ,|a„.,. 

'■"■"■-'■"""""-■"^^""'""■••'!'"!'"1   lu.  ,.11  .Aa|.,.tat,,iauaN.       \.|<| 
■''"""    •"■'■"'  .>!' -1-1  .■....!  li.at  ,■..„„  t,,.l,M......  Mittm.  ,!„■  ul„.|,. 

''■'"■'■      ^''''   •''"■""    -^"'•'-   "'    'I'-'^llol    U.M.,    ..,..!    |.,„1    :,11  d:...,i^,..!. 
.\>l.K..l..l  -.Hliu„i.lil.„u|,..ui,lMi,.      Til,.  ^..,|.|,.,,n,,h,|„,.,|„t,,l,..| 

'■''"•'   ^""^'""•'l'--"'^'-  m  l.,.;l;i,;;  ual,  r.ui.l,.  ,.,,,[  tlu-.M.. 
.It's.  rill,  il    II  til,,  p,,..,  ,,„,.,  ,  ^,,,,  1^,.^ 


ip.'i  iiiii-m- 


m 


ir'i 


0-7 


CIIAPTKIJ     IV. 

Tin;    CHKMlSTIfV    •)!■    soMK     lOoDs. 

A.     Milk. 

,     .''''"'     '"'"P'-i'i-;     nt     ,n,lk     .litC,.,-,     ,,.n.i,i..,.,l,h     n, 
il  illcn';i;  ai:  inmU. 

'I''^-    I""<M,ta-r    ,(.n,,,u.i,,on    of    av,.,,,^,.    .aun.l,.,    ,.| 
I'li'iiiiii  and  cows  iiiillv  i-,  a>  tollou-.; 

(  ai  lio- 

'''■"''■'"•        '•'•I'-       liMlralr.       Salt-.. 
Iluiiiaii  .  I-:,  ;;.!  -.,, 

^'"'''-  •         -I  :;•:  IS 

"""•'■  '""-■'■'■""-   ■nr    II, at    ,„    ,ou\    nulk   thr   ,„o,,o,- 

" '-^'-'".o;.,..,  tolartail„nn,n  ,.ah,,„i  C  to  1  ,  o,,.,.  ,n.,l 

^^  I'll  -  I<>  1  111  liimian  iiiillv. 

Caseino^en.   tl„.  ,  Ih,.|    ,,rotr,„   ..i    „nlk.    ,.   a    |.|,o.,,|,o 
I""'""'-      ''   '^  i-'-olul.lr   n,    uat.T.   .lijut..  arul.   an, I    .i),. 
'""  'l'--"l^«-  i"  iilkali-  t..  torn,  a  ->alt-liiu.  l,o,|\       |,   .,u,i 
<l.-.U.'s    ,n    Mron^   a,„U.       |,    ,.   .,|,...,    ,„„    ,,•   ,,,|,„,,,,^ 

l'.\   liiilt-atmation  witli  ainin,,niHin   -nlpliat,'. 

I'  -!<"-   not    .-oa^Milatr  on    \,.n\ur^.      |!nt   u  l„.n    niilk    j. 
I'"il''la.k,n  loin,,  on  I  l,r  M,,la,  ...      .\   .,,„ila.    .|.in    lo,n,. 
Hlun.x..,a  protrin  M.lnti.,,,  nnx..,!  u,tl,ai,  .•n.nUn,.,   ,,(   a 
1^"   i-^Ih;.I.',I.     TI,..  sk.n  r.„,iain,   pr-.l-.m    nnxr,|  u.tl,    tat 
"  1'   '"•  ivino\..,|.  an,.tl„.r  .km  inn l!at,ly  ton,,.. 

'-'"■      '•-^•""""'  ■'  'l'"l'  "1    l.-sl,  ,,,u  .   „;,k   unci,,    ,1,,   „,„,,. 
"i-  ^^"1'  :'  HiKil  p..w..,.      N,„„,.  ,i„.  l,ml,lv-r,.tv,..,urlat  Kk,l.ul,.. 
'■'  "''^'"^  -'     •;l"-"'-'ll->ul..i.nl,.,.vlHl,m„.   ,!„.  ,,e.uhar^,l„a 
'11  kih,\M     m  lli'iutiiaii  ni(j\c!iU'iit. 


)    ' 


n 


r,.v 


'  lii       (    fll    \ll-l  \<\       (  ,|       -,,  ,M|        I  ,  „  ,,, 


Mil.     I\ 


'I'.lkr  ll 


'"■  -i"'  III'    KHuitv  .,f  niilk  uilh    ,,    la.  [..uirt.i.       It 
'  .int  -  111  lui'fti   lnj-v  ,111(1   lo.H. 

_.\Mn  Wi,,.,.  tl,.-  ,n;lk  w  ,l.,m„„.,|  ,|„.  .,„.,  „„  .,,.,,„,  ,,„■,(,.„„  HM(„. 
10.*,.  .,suM«  i„  il„.  n-n„,x..|  , ,,  ,|„.  ,,.,  ,,,„.|,  1,,,,  ,,  l„u  .p..,!,.  .,,.,„v  Tl„ 
-pr-ili.  ■ST.-iMM   ,-,;il-.,>  |.,v..,-r.   I  !,■,   ,|;|i|,i,,„  u,,l,  v^a,.-, 


'■'■'■  '■'■'"  ■'  '''"!'  ■■•  l"-li  nnlk  nn  ,.:,,,•-,  n|  Mur  ,,,.,1  rr.l 
i'linn.  pa,,,.,  ami  ua-h  <,||  with  ,li-till.-.|  ..vatri.  |  h,  1,],;,.  p.^,,,.,-  ,, 
"'""'''  '"'■""'  ''"■  "•''  '•■U'<T  l>lu.-,  ,.,.  tl„  ,n,lK  ,-,  an;|,l,.,lrn,  ,„ 
"■■"  """•  'I'-'    •'■  II"-  MiiNtiiir  ,,t  a.  1.1  an, I  alkaliiir  ^all-. 

'-'•      ''■''^'    "  ■'  ■  "'    "  =  '11^    I"    .-1    t'-i    l;:l"    ;uul   .lllutr    uith    ,li. 

"""'   ^^•""    "'•'   ''•    '•    '   '"I"     I-   ii-'ailv    luii.      A, 1,1    th,,..    .l,,,,,s   ,,, 

^"""-  •■"'■'"    ■""'  ■""!  "'^  th.-,,, iid.lv.       \    tl,,.,Mi,.„t    |„,,  ;|„iai,-  ,4 

cas,.|,„.urn  ist,.n>i-,!.ul,i,  1,  n,,-,  ham.  .ilK  ,.,,,„..  tli.-  lai  ,|,,u„  v.„h 

"•       '■''"■'   ''"-■"  ■"ul    ial.l   th,     hhral,.    A.       r,,,„,ital,     ,u,.    ,,„„,. 
porlii.ns  ,,|   S 


■  '  .  I  :ii  ll,  .uiiliiiu;  il:c  t'ltiali  -.   ;.  -     \, 


ami    ifsin  III-    tl 


'■  '■''^''  "■'•  '■'  """^-  ■•"I'l  ^^.'IM  a-  1„  (,.,,.,  ai„l  tli.n  an 
'■'"■^^'■'  ■"'■■'-.•"'II-  a,  1,!.  .\  p,,,,pitatr  ,~  ,„,!  p,,„h„,..i,  ,.u,n. 
t'>  the  -,.lt;l,ili[^   ,,|  ,aMMn..--'n  in  an  .  \,  <--.  ,  ,t    a,  i.l. 

'■'■'•  ''"■•"  •'  I"""""  "I  ll'-  prr.  ipitat,.  !p  n,  i;x.  \<S  -..nil 
"'""■  '  1"  '""•  '^■"  "  -'Intl..,,.  Tl„.  ,,p,,n..^,,,  .l,...,K,.s 
''■■''"'-  ■'"'  '•''  '"  -'  =  S'M,-.i,,n.  AppK  !l„.  pp.,,,,,,  ,,.!,,„  ,„,„,„„,.' 
'"  ""    ■"■lini"ii:   all.  (X,  ■!,,  ih,.  Milphur  t.  m.  ,nr  lu.,,. 

'"■  '■"■"-^  '•'■"!  "iilk  uill,  .,.,  .  ,,t  .,atn,.,t,cl  anM„.,r„u„, 
M,lp!,at,     .,,l„ti.,n.      Tl:,..a..-,n,„.n    i-   p,,- ,pita,..,l,   .  nt.m,!„„   .!„. 

'■"  ^^'"'  "•  '■■'''•■'  ^""'  '""I  ""■  i'l".U'-.  A  h..,,t  ...a.nl.nn  nl 
'•'"^"'"•"""  --'"-'-'I.  Tna.  th,.  p,,,,p,t,,„.  .,,  ,,....„„„,„  ,„,, 
'•"■  '■'■  ''"    I'''l"'   ui!h  u.ipr.      Th,.  ,av,.,n  .;;,.n  ,1,.-,.K,.-. 

-..-    l^    a,„r,„.n,„n,    M.lph,.,..      ( ,„    „„,    ,,i.,,„„„  „,   ,„„,..  J,„^    .[_  ^^, 
-"h..t:<.,i,  M  p,..,  .)  „.„c-  ..I  >aM.,,„,j^,.n  H  ,-i^;;„„  ,.|„a,n..,l 


'  ■^'-       I  "at  a  .  ..ii'-nlcr.ii.li 


in    i.\.    1  3J   .-I-,    (hi,  (I.  (1    m     l.\.    .1  ' 
prcM  r.i  m  tin-  .  a-cmo^jrii. 


I'""'""  "'    tli<-   jirc,  .pi!,it(.  i.ht.iinrd 


'ii,.-p||,,,,;s    1^    tiium!    ll)   !> 


II.  I\ 


MII.K. 


'■■'■'•  '^""^^  .iiicihri  p,.ni.,n  ,,l  ilu-  jiicc  ipit.it.'  ul)t.iin.',l  m 
'•^-  '-'^  t"  'Ir.nn  iL  loiiuhlv.  pr.-.  it  uitli  .Irv  lilirt  p.ip.T  ,iiul 
ir.itwlri  It  In  .1  .liy  ui\«:  sh.ik-  It  viKor..iivlv  u.ili  5  ,  .,  .  ,,(  ..tlici, 
pip.  tt.-  mH   tl,,.  ,.th(l,  .1.1(1  rv,ip,,t,ilr    thr    .ihn.il    ■^Mlnfon    .11    ,1    1,,,>,||, 

•'->('(■  a  lii'iimi.  uatir  h.uli,  iiiniiiii,' .  .iit  ihr  il.iinr  ImImu-  puiiui-  ,,ii 
till'  ,ii>li  c  uiitairiiiiK'  t!u'  .  tlu-i.  A  Miiall  ani..iinl  .,1  tat  i-  Lit  m  lli.- 
.li>h.      W  ip,-  111,-  lii^h  rMuiiil  uiih  a  pu'(  c.,!  uiitm^;  pajirr.       \  tianv 

lllLCIll     KllM     .      -,p,,t    IS    P.rillfd. 

13''.  l-;.\aiiii.ic  liitialr  \.  A, 1,1  a  ili..p  .,1  litniii-,  .uu\  u,,\r 
liiat  It  is  niaikcdly  a,  1,1.  I'.wii.aii.l  uluKi  t„„litm  a, 1,1  ..'  p,i  ,  ,.„t. 
Na.ro,  ,li,,p  l,v  ,|,,,p,  until  ih,-  i,a<ti,,n  i-  miK  tamtlv  .„  i,l.  It 
liif  t, a,  linn  -h,,iil,l.  I,N  a,  M,l,iU.  Im-  ii,a,l,'  .ilkalin.-,  dilut,  ,„,ti, 
•""'  '"»-'  ''«•  •iil.l.-,!  till  ih,'  I,  .1,  ti.,n  is  taiiilh.  .i,  i.l.  \  .  .M:,;:i,iiii  ,,l 
'  ulallumim  is  t,,nnr.|.      I'lh,  ,  il,,s,,tt  ,i,ul  !.-,.,,,.  th,-  nln.it,-  'i;!. 

'-*"•  l'"il  a  -mail  pnitiuii  ,,|  lilttatc  Hwiih  a  litii,-  l',!;!  ni;  s 
-'liitiMii.  A  u,  11  iii.uktd  I, ',111,  ti,,ti  is  ■,l,iain,,l,  ,lii,-  p,  tii.-  pr,  -,  „,  ,• 
"f  la,  tijs,'. 

'*'■  ''^  l--iit.„,rs  ., a,  li.. II  Willi  tills  tiltial--.  .\  i,<lii  i|,,ii  Is 
11  'I  u-u.illv  ,.htaii!,,l.  (>,■,■  \:^.  ,,,,,  s,.nu-tiiM.s  il„.  l.„p,s,.  ,. 
siiK'hiK   liy(lr..l\s,-d  1,\   the  |.,,:|inK  m  \'.\.    l.-i''. 

'  '  '•  '  "■■"  ''"■  r,-ii!.mul,  :  ul  liltr.i!,-  i;  niih  t\\...,r  itn,-.-  ,l|,,|,s 
"t  stn.im  a-iiin-nia  aii,l  h,Ml.  \  sl,i..i,i  ,„,.,  ,pitat,'  ,.t  ,  a!,  lutii  |,|i,,s. 
phat!.-  is  pr,„hi. --,1.  lilt,r  this  ,,||,  .||ss,,K,.  a  m  a  Intl.-  mi.til; 
ad'tir  a,  i,l,  ami  .ulil  ,i  s,,|iui,,„  ,,|  p,,i.,ssiutTi  ,,\alat-'.  \  ulm,- 
'"^  'P'tat,-  i.t  ,  .,1,  HI,,,  ,Aalat-'  is  t,.rin.-,|.  I  i,ai  with  ..'  ,  ..  .  ,  .|  nn,,, 
•"  "'  ■'■'''  ■"  '  ■•  •  "'  aiimi,.niiiiii  iii.,l\  lulat,-  s,,|!iti,,n.  |;,,il  t,.i  i\\., 
"iMui;,  -.  A  yflJ.Av  .ivstallin,-  pr,',  ipuat,-  ,,  |,,r..i.,l,  sh.nvin-  th.- 
pr,  s,  II,  ,    ,,t  pli,isp|iai-s  m  milk. 

B.     The  Clotting  of  Milk. 

^^'"■'1  '"i'l^  I-  tiv.ilr.i  with  :,  hfiiti-.il  ,,)■  ti,ililh  a(  id 
'Atia,I  ot  the  iiiiKiiUs  iiiciiilMaiic  ..I  I  li,.  sloinacli.a  clol 
I'liiiis  alt,.,  a  ..Ttam  tiiu,..     'I'liis  is  .ju,.  to  tli-  rnii  \  ,i  suin 

"t     Illr    r.isrilK.-.ll    .,f    l|,,.     nillk     lllt.i   .ill    I II  s,  ,|  ||  |  ,|,.    prolcii, 


#SI 


?  f  1 


ii  ' 


' 


t 

I 

i 

I  III       •    Ml   \||s|  K^      ,,|       -„,M|        , 


I  n  II  P^. 


III.     I\, 


'""'  "-"■'i'is,|„.  .^lu.  1,,,,,,^,, ,  I,.,,, all,,,,,,.!, 


'I  llr  (  oriN  fl-ilill    III   CJ-rilKI'T 


ill    "III'   I  llllf   l<»   lir   illlr   I 


II    lllld  (  ;i--i'lll    U;l~.    Iic||,.\ci| 


"■'   -li.'.lill  rli/.\„|,.  ,all..(l    iviinct  (ir 


''■'"""•       I'll'    "    1>  pr.il.i.lilr  that   tlira.-li,. 
'"    ii  II    |ir(iti'i.|\  I  ii     fii/\  III,. 


K'll    l>  (illc  loliiMKlll 


■1-^    lr.\|i-iii    iiiiil    II,. I 


'■'III    laii 


'iiii-i'  nulls  III  ,  lot, 

,  """'"'''"  """■^"''  '^■'•"'"i  -'!'^  |M.Mr,,,at,.  ,n  tl,.. 
''"•""^  ^'"'""  "'•■"•  -I"  '"'"^  X.  ^..ll^.■..  .  M.lniil.. 
'"■'"""    "'    '''"'"■"•    '"'""I    I'll. I   an    in.i.lnl,!..  ,.,„.      Tl„. 

""•'■''^"^'-""•' ''""'i"^  i-Ik'Vvi.  in  tl,..  tiilliiu  ,n^ -,lu.,n..: 

Caseinogen.     Proteolytic  enzyme.     Soluble  calcium  salt. 

:  lu'nn.'l  I 


Soluble  protein        Soluble  casein 

l-i  -<  liil.i:,,.  ;. 11,11111..-., 


5  il 


I'll  I'.'iiiii I 


Insoluble  casein. 


MllulU.ll    ,,I     Lliiict    II 


"•"    ■""•'•    "'■    ii'ilk     vMth    ah., 


ul     J, 


'•    II,     .Ul     actni 


""■"'•      '''•'"'''"•  '"l"'  ">  ilif  warn,  hath,  anil 

'""'■'"■;""'""""•"■"" •      ^■"^■tl'at,i,.,nilks„o„.„rmsad„. 

7""""''"""'^'' -  -'■'•'^   I  — n-il  :   I...  sundm.  1,.„,..,  ,i„. 

^'"•"""■-'-n.l.Mul..a„.-arls  i  Icar  tluul  ( whcv). 

'V'       '''■""■'"  ^'   "">""!    t-t    In    l„„h„,   ami   thi.„    ,„.,i,„«   the 


■♦3.       TuMt 


■""I  -i  .   of  milk   w  ith   J  ( 


CI.  .1-11.^  ,|..|..  „,,[  [,,1^,,     I  ^^,^._ 


I  •  "t    -'   per   I  fin.   Xa,C(  ), 


!■    Ill   tlw  uaiiii   hath 


1  li.   I\ 


ci.<iiriN(;    i<\     Mil  K. 


'""  <  "'''"'K-ni.il  r.-MMit,  ,,  ,,n.par>-.l  In.m  tl„.  |,,„r!h  M.mi.u  h  .1  .i 
Mic-kiiit;  --all,  or  In. in  ilir  niiK  oiis  i.,,-,iit.nim' .,1  il,,-  -.loni.K  li  .,|.ipi<  Ih.- 
r.-r-i".  atbl  -..ills.. -h-TMin,-;;,   a.  Don.  .-,  ,1,  ,,i,  .\,.,1  j^  .-.Ik,!!,,-. 

'  '''•       ''•''^''     '"'•'•    "I    "iilk,    ,1(1,1    ..nr-tlut.l    ,,t     II,    vohmi.     Ml' 
I    p.i   .<nt.  |M,ta.-,uni  ..xal.if  U,,  i.innw.  ;,||   .,,h,M.>  ,  al<  mm  s.il-) 

•""'    '''^"'•'    '"I"    !'"<•'•    '■'Ii'.il    iM.ith.n.    uhi,  I,    air    \.luvd    in    tliir,- 
tr~i-tulii-^.   lal.rilcl    \,    l;   ami   ('. 

'"    '^   •"'''    I  '  ■' •  "I     ■'   l''r  <  <-m.  .alMimi  .  lilMiiilr  and    J  (.,...( 
1  i-nn>  t. 

I  ' '   I  '•  .iiiil  -'  I  ■<'.  Ill   ii-iinct. 

I  "  (     .ulc!    J  I  .(  .   (.(    liMiIcil   frmirt, 

I'l.nr  tlir  !l,rr,-  lull.-,  m  the  uaiiu  liath  l-i  al.oiil  t.„  mimit,-. 
.\"t.    il.at  A  .  l,,i-  aiul  that   ii  aiul  ("  il,,  not. 

I'""     I;  Mu  .l<-.ti,,v   r||,.  K-nncti  aiul  c  .,.,1  ih,.  ml,,.. 
'"  '•  ■^">'  *    •"''!   I  '  ■'  •  "f  J  |irr  .cut.  .al,  mm  .  lilondr. 
^     ''""  iil''iil    inr,  ipitat.-    ut     ms,,KiM,.    ,  a^Mii    is    imm.-dial.'ly 
''"II"  '1  i::  I '■  :    m  C  llicir  i-  n,,  |,icc  ipital.'. 

^"1  '         I"  A  iliiTi-  IS  t,i~<MMii;;.-n.  rciin.i  ;iml  <  ..(I 
'"  ' '  ••  ••  .uicl  rcnnil. 

'"  '  ..  ..  .ind  CaCj, 

All.-,  i.n  mimit.-,,  I :  cnl.iiiw  s.,hil.l.- .  .iM-m.  uhuh  i,  pRvipii.Uc.l  Lv 
liif  -;ili>tijui-iu  .iiMitiMii  lit  CiC!,. 


C.    Cheese. 

n..  Miak..  M)m,-  -lat.-d  vhv<-.c  m  a  >li\  t,  .t  mlu'  with  rtli.t, 
ami  .■x.uiim,-  ih,-  ctlu-rfal  snlmioii  t',.i  tat  a-  m  I'xri.  ise  138.  iai 
1^  Iir.'-cnt  111  .  oiishliralil.-  i|iiantit\. 

'"*"■  ''""'"1  111''  n-iJui'  tniiTi  til.'  ali.iM-  m  a  m.,rt.u  uitli 
''  ■'  '"■''  "■'"•  -oliition  <it"  s<.,lmni  ,  at  li<iiiat.-  .uul  lilt.-i.  .X.ulitv 
a  |.nrti,.n  ,,t  the  iiltr.u.-,  A  |,iv,  ipitaic  ..I  .as.mi  i.  I.hi,i.-.1,  uhi.  h  ,s 
s.ilulil,-  ,„  ..„,.,.  ,,|-  ;i,  „i.  -J-,,  „„,  r,-maiiul,i  ,it  tli.-  Iiltraf  a|,|.:v 
til.-  usii.il  Plot. 1,1  ,  ,il,iui  iv.i.  tions  :    tiu-v  ar.-  all  .ihtaiii.'d. 

D.     Potatoes. 

Hw,      S.  rap,,   th,'  .lean   surfa.  .■  .it    halt    a    potat..   with   a   p.-n 
k-nit.-,    K,,-pmi,r    th,.    ..raping,    a-    tiia-    as    p,.ss,l,lr.       I'la.,-     tlir 


I  Ml       1    III  M|->1  K^     (>|       -,,  ,\||       I  ,„, 


|)-. 


<    II.     IS 


i 


i 


-..ipm;,...  ,n  .,  iMak.,  ,,|  u,,l.r.  .[„  u.ll.  an.l  stl.iiii  ih.nu^l,  t.i... 
Miu.hn  HUM  annti,,.,  I„..,K,  ,.  ,\ll,,u  thi.  lo  m.huI  f,„  ,,  l.u  nniuurs 
•""I  ""II  ii"'-'  til-  uli;..-.|.p.,Mt  .t  siauh.  !■,;,,  ,,llil,.  M.|M.,,,UaMl 
''■'"'  ■""'  "-■'^''  "  I'"  tlir  ii.st  , A, .,,,-,..  I  ,11  ,|„-  l„akr|  ,,„.- 
'"'""-  ''"'  ■'•'"  ''  ""!'  "■'"■I.  ^"'  U'll.  an.l  attain  alL.u  llir  .lai.  h 
'"   '"'"''■■      ''^    "r'.'lin;^    tins   ,„,„,.s,  ,,t    lixuiati,.,,    ih.-  Mar.  h   .an 

' '"■"■"■'iMinl.'  pill,-.      I'NanMi.ca  litll,.  n,„  , . ..,  ,  ,,„.  alK    an.l  imte 

""■'''•"■"'"'-'"  '"III'  -t  III,.  ^;,ain^  IS..  i;\.  vTi.  II, at  a  little 
^'"''  ^^■'""'  I.  -nula.l.l  i.Hlin...      A  .l.-,,,  I  ,lu,.  .  ,,|,  „„   ,.  ,  .hlain,.!, 

''"•  '  "'"I  ""■  ''""I  \.  .ni.l  l.-t  i„„tM,n-.  ,.|  ,1,,.  „l,,,u,.  |,,r 
[■■'■t.Misl.s  ,|„.  UM,al,.,l,,u.  t.  M-.  Onh  Mi.a'l  ,|ua,il  it,.-,  ,  ,|  ,„.,(..,„ 
•'"■  '"ii'i'l  >"  I"    Pi-  -  n!.  tl„.  nm-t  iiiaik.-.l  t.a.  I  „  .n  \;,v-    Mijl.in'--. 

E.     Flour. 

^'^'iil''  ll'-iii'  rii.rii  III,'  .■iHi..^|Mi  III  ,,j  ulicat  o,.;,|ii>. 
•"iilaiii.  7.1  In  7-  |..r,,.,it.  ,)t  >tan  li.  mImmiI  s  ,,rr,,"i,t.  „r 
I""''"'  =""'  •''"""  1  !"■'•  «..|it.  ,,|  t:,i.  'I'll.'  |.|-..l,iiis  iiie 
;:li:Mim  MiluM.  Ill  711  n.  so  |.,.|-  ,riii.  al.  .,li..l  .  an.!  MJutciiii 
"^"'"'''''  "I  •ill^.ili  Wlicii  li.at.d  uilli  ual.i  lli,.>..  tu.. 
I"'<"fiii-.  I.Min  a  ^li.Ks  ina^-.  .all..!  -Jul. mi.  tiir  \iMi.litv 
'"■'"^  ''"'■'"  'l"',^liii.liii.  'riiii.o,,,|.i.  ,„,nr  ,11  o|,;hIi„.  as 
""■  '"I.!  ..a!-.  .1.)  not   Ion, I  ,i,,iin||  u),,.,,  ,,,ix,..l    u,l|,  walcr. 

'■''•Ill"lll>     I    "lllalll-,    nj,,,    ,,.,.    ,1     ,.,.,.,|,|,,;|t|,,,|       ha-      llkfll 

I'lacc  licjoic  iiiilJiiiL:. 

^'^  '"'li'  ""'I'  I-  <ilitaii,,,i  l,i>i,,  til.'  w  hoi,,  of  th..  -lain. 
<Ac..|.|  Ih..  .. III. T  hii-k  an.l  ..111. 'I-  |.a,I  ot  t  !,.■  I. ran.  It  is 
l'"^>il'l<'  llial  It  ...nlain-  -.m,i..|  hmo  ,.sM-ntia:  l..-;-owtli 
'""'  ^i•''|'•|■•ll  iioiiiishi,,..|iI.  ll  1-  not  ,1,1,1,.  M.  .I;^,-i,1,1,.  as 
^''"'''  "*""■•  'I'll''  I'lan  ,11  It  -lininl.it,-  ij,..  niT,-!  n,;.  a  n.l 
-n  acts  as  a  inil.j  la\at  i\f. 

'"''■       ^>'^  -'"ll,.  uhiat  tkmi    with  a  //.v/c-  u.it.-t    ;. .  tunii  a  s/,r> 
'l"uuli.       \li,,u   ,h,s  t..  ..!.„ul  t,.r  a  -li,.u  ul,,l,..  p,,.!,.,,,;  ;,   ,,;  .(7    ,   . 

^'^ '■■'<'  ■^"^■"■.  l\\r  -./r  i,\  -.1   .  Ii..>tnui.    m    niii-hn.   .iiul   kii,   t.l    i! 
t-r  a  i.u   ininiu.-s  ,,,  .,  la.in  ..t  u..t.-,  :    |„,u,    il„.   Mi-p.nM 


'  II.  I\.i 


I.KI.AD. 


l-ak-.T.  ;m<l  nn„.  ,1„.  ,,|„i,.  dn>n.n  ni  .ta..  I,  grains, |,.a  M-tllr.  >l,,u„ 

""  ^'•'•"''"^■-      l-^.in„,„.,|„s  „ s,,,,„.allv,  ,„„,„«  ,!ia!  ili.    ^i  uu. 

''"'•■'    "■"-'!• '''I'lv    In.:,,    ,l,„s,.   „,    ,„„.a,-.,,u,l,    ,„    1„,,„    .„„,,||,, 

'""'•"■■■""'  ^^"l'."-'!l>allnlun,.      Mak.  .,  ,l,,nM,u:  ■ .,    ,1,..   ^,,,„J 

'''"'^''""'•^^"''^^•"'■- l-.n..la>l,la.l, ,    .,„|,n...      n,.,   ,|...,,, 

I'liii'  ■'tail  li  t.M(  tion  IS  ..hiaiiii  il. 

'■'■'■  •^"'■■"l<l'-'l'-.:.l,  lh.,muul,ls  uiul,.,  ll„- ,a|.  .mtil  i,,.,,,,,,.. 
^!.ml,  ,,„,„■.  M„.,u^l,,h..,nu.|,„.  A  ^..i|,,u,sl,.„.k^  mm-,  knoun 
-■■^M,,..,,,  ,.  l..ul,..l„i,.l.  IVm  p„ri„,i,.„,  ,h,sln  ,l,..„MMl,.,.,„.,n 
"■'""'   ^'■•""--:>l'-.v   a,ralinl,a„u..l,  dniM,l„.,i„.,  |.M,„,n 


F.     Bread. 


f 


iil;Ii  loiiiicd   Ii\    ;,il 


iln\ii  water  to  ll 


"III    :  -  iin|M'i 


M'-n-  to. In.  .I,....,u..  ,„„,,..      |.., ,„,,.„   ,,, „^,.,,  ,,   ,__^^ 

'"  ''"•"'■'■•"•■<l  ^iii'l  III. -I, It,. I,  ivinl,.,,.,!  |,or,,ii-. 

A    |.nn.   .i.ltn.v   ,,1    wast    is    iniM.!    u,i|,  uaiiii   ualrr 
''""•■    ^""'     -'"•        ■'■'"■    'l"NMli    tiMIs     ,,„„H.,|     ,s    ,|,..,„„..|,|v 

^'■'•\"''''-  ^""'  '!"■  '-,as.  L.,„  ,,,,,„  ,,„.  ,,„„.,  ,,,,,^,; 
'"""'-  ""-  •"■"•  ""•  ^'■-'  .■'•ll^  mnltiplv  „„.|  ,„„v..,, 
-ninr  .,t  th.-stairl,  11, t o  o | ,„  ..s,.  ^mhI  tl,i     , n t .,  a Irnli, ,!  atnl 

<  <>.•      Als,.  thr  t... ■(.,.. .It  ..rilH.||,,l,r,allr.l  .lust.,s..|„, s 

;i.  la.'a.nl  cnnvrrts  so..,,.  ,.11 1„.  ma,,  I,  n,h.  ^|, „,,.,,       m,„.,. 
"'""•    '-    a<l'l.'.l    and    tl„.    ,..„,.,.s.   allnw,..l    .,.    ,,n„,....|     I,,,- 
-in,.    |,M„r.   I,,,,;.,.,-.      Tl,..   -as   t„,„„.,l   ,a..s,..  ,1„.  „ias-.   ,„ 
'■'■"••      I'll.'  .I..nn|i   is  \v,.in|,..,l  ,M,t    into  |„ax..s.  ul.i,  I,   att,..- 
"■'"^   """^^'■''    ^"    •■'-•   <'■'<■'■    '-,.„,.    fn.'a    .-.Mta,,,    tun.,   a,,. 
";;"""""'"->  -:»:i   C.  f,„.a,i   l„,i,,.  a„,|  a  liall.     Tl„.  l„.at 
k'll-   tl„.   v,.ast.  ,.x|,a.„ls   tl,..^Ms   l,iil,|,i,.s.   an. I   ,,ms,..  t|„. 
'""'•'■  1'="'  "I  tla.,l,.„u|,  t,.lM.,-,.,i„.hanl..„..,||,v  <„ajr„|at  ,„.. 
:!"'   I'l-cl.'ins.      !•    als<M..,n,.,ts  stai.h  int..  s,,|nl,|?.  s,a,vh 
•""l<l''M.in.tlius(o,,iini^tl„.,.,.|,s,.     Tin.    I.,„u  .i  a,,,„.a,- 
■""  •     ->!    tins     ,.   ,1,„,   ,„   ,,,.,    ,,„,,,,,.„„,    ,.t    o|,„ns,.    into 
I  aiaiii..!. 


!    5 


)' 


M 


7i 


'Mil       .III    <.||-  I  l.\      .  .|       ^,  iMi 


I  I  "  )| i>. 


I   II.     I\ 


'  '  '■       ''''^'^  ■'   1'" •    111'-  '  ninil.  ..I   ,,   -t.il.-  ulnt.'   LmI,   ml.  it 

"I'    '""'^    ""I    ""I    ^v'tli    '•■I'l    u.it-i     111    ,.     iu.,it.n.      >i,,,m    aii.l 

"'"'■•'"■    ■' '^''    ">'iM,M.       \     vvlnt.     Ihihl    ,.    ,,|„,,,i,m1     .nnt.iu.iiiL: 

'''"•"  -'■"■''  -'•""-•      I  'It"    il'-  llnul.       I    ,  ,.  ,„„,„„,  ,,(   tl„.  „|t,.n- 

■"'•'     •'      ■    "'■       <    'I'lll'i^--        -lul,,..,     .,,1,1     l.nll:      ;,      u.ll    „MlKr,|     ,,.|,„,„,„ 

"""'-  •'"'■  '■'  'I"'  I'l' '-•:„,  ,,|  t;h.,  MM-.  To  anoll,,,  ,„„liu„  a.l.l 
""'""  •'  l""l'l'-  <-loin  IS  |.|..,ln,,.|.  .h,,u,„u:  llir  pir^.-n.r  ..t 
'"''""  '''  ■'■'"        "    '■  '^    'lilni.-   i.„l,n,-  !„■  ..,ni„,n-lv   ,ul.l.  .1.  ;i   l.lii,- 

'"'"'"     '^    l'""l'""l     "    ••••!.       '-...,:..    11,., I    ,.    M,Mll..n„„int   ..t    .nlul.r 

-t.ll'    Il    1^    I !!(-,(   111. 

'""'      '    ^"''''l    .I'll-mil    .,1    ll,..    l.-ulln^    C.I    th.      I„,,,.l    Ullli    u.ilr,    .-,  ., 

'"■''^"'  -"■ '"""*^''    "-'-Im  ■'ii.l  nil.  I.      I   ,.,.]   .c„,l  ,,..,   ,1„.  nil,  .1 

t<'i  -!.iii  li  ,111,1  ,lc\ii,ii.     1 1;^.   „.  ,,,n|  .,, 

'  "'•        '^■•l"."      Ill-      .ll".\.-     .•x.|,  IM  ,      ,,-.,11-     llir     .  lu-1     ..I     I.:. -.1.1 

"'^''■•"'   "'    ""    """'I'-      ^-i-   ilMi   Kin........   ,.  .,l,.,.ni   .„    ,,,,.,.,,1   ,11 

"•'"'  ""'"■  'I'  ^"111  •I'l'l  -t-H' Il  .11.-  I'l.M-nl,  .1  .,,Mvi.l,.,,,l,l,  |M„t„,n 
"I  til-  l.itt.  1  .MMiiiM  ,1.  -..lul.l..  si.u,  h  ,ui.l  1..  111.,  pn-.nt  in  ih,.  ,  ,,l  I 
\v;u.'i  .Ml, I,  1. 

G.     Meat  (Muscle). 

'"'"■     ""'■-'      lllip.Ml.llll      .  ..ll^llMlrlll^    ,,f     IIVIMM      st|ii,tf(| 
lllll^l   I.'   .1  IC 

Proteins.     M\...,iii..u..|i  aihl  l'iiriiiii\<.-iii.,....|i 

Pigment.     .M\..li.i,iii;it  m. 

Fat. 

Nitrogenous  extractives.     CiiMtiiir. 

Il\  |>(i\iiiil  liinc. 
Xaiit  liiiir. 

Non-nitrogenous  extractives.     (il\( o-^cn. 

Sjiirulact  ic  iicid. 
Inorganic.    W.ii.  i. 

S;ill~-.  (Iiirtly  |i()tiis-~iiiiii  iiiiii    iiuif,MU'>iiiiii 

|.ll(.~|)||;(tr-. 


>*  *" 


I  II.   I\  J 


Ml  ^1  1  I  . 


M » 


Tin.  proteins  ,.t    Iim,,;,   .„„.,  !.•  .,,..  ,„,.,,. Iv   inyosino^en 
I"'    "•'"•'   iin.l    paramyosinofjen   rjn   j.,.,    ,•■.,..>        i'),, 

•<'"M.TI..,„.,||„UM,M...M-l,|.,|lM-i,t    .-.;     C.    Tl...    I,,ll,.,j.;, 
i^liilillllli.   crijl-lil.lt  IlliJ    .il     (7     ('. 

""     ^'•""'"'.^    '"     '"I    I.Vat.M..Ml     UKl,    ,|,|„Ir    .„.„1,    th,v 

<"••  .uM\,.||...l  11,1..  myosin  th.'  |,i,,t..ni  ..t   ,l..;„|  ,,,„.,  I.       |„ 
llH,I,;.r,.(,„„,aIio„.  linn.,,,.....,.,,.,..,..  Ill, „UM|,.,n  ,„t.., 
'""II."'-  -t;,.,',.  ..f  soluble  myosin  ul,t,  I,  ,  ....n,,!;,,,.-,  ^.i    |,,  ( 

Myos^ogen.  Paramyosinogen. 

Soluble  myosin. 

Myosin. 
133.     Preparation  of  fresh    muscle  extract.       \  ,  ;  ,i„t   „ 

'"''"'••'    '■""-'•'  "^''-l    nu.    ,|„     ,.„U    ,u„l  ..„.,, „.  „...,|,.    ,„    „,.. 

'■'"'"    •"""'■•■      ■""•    —i-n,.    ,|,..„    ...,|,...l   ,„.,.   ,„„„    1,1 |,,„, 

"■"    '"•'     ""•■     -"'"'-     ''•'-■"'•■-         II."    nnK,|...    .,,     ,1,..    ,„„,..    ,„. 

"■""""•''•    '■'1'""^    """•■•■i    •""'    ^-••..i-'l   u^tl 1,1    S   ,,.,   .,.„, 

'-'•'.n,.MU,nM.l,,!,.a,,a,ul,h,.  „„x.u„.  l,.t,   ,„  ,h..  „..,!.,,  N„    ,|.,u„ 

■''""""■       ""■'■^"■"•-"""■•■'l.'-'lth.    I..I1..UK,.  ,..-,,M..T.nr,.,..l 
uith  11 

'"'•  '•''^'■""■"•."■HM,    t-,l,t,„U..  I,    I.    ^,„-..,lK     ,„.„(,., I. 

\    'l"t    nt    ,„VUM„    t.aill.,    1,...\I„K    ,„u„|,-    s,.,,„M, 

l-^V         T.lk.Ml,,-    „-.,.t,.,M     ,,t     tl„.    „„,.,    I,.    ..,,^„„    ,,,i,„„„^,         ,,    ,^ 

'I'^t'M,  ,h,  a.  ul.  .iu.-tutlH.pnuln,  i„,n,,|  sa,.,.l.„t„    .,.  :.l. 

'•^"-  \'l'l  -'".<•  . I.  ..i,,  ,„„1  tManutl,,.,  ,„„,„„,  ,,,  ,1,,  ,„,,„,. 
•\  \'U-<  ipiiat..  ,,t  „:>,,s,,i  ,„,  ,11.  i,n„„-,ii,ifK. 

''"'•  ■'■■''^'■^••'•■■'  >l„.,.x,r,t,i  ,n..  ...t-lul.,.;  ,,!,.,  ,1,.,  u,,,.. 
'"■'  '.■■'^-.-tu.u,-,.  s,„,p,„„„,  a  ,„  .,  .1,.,,,,,  .,,u,,,  „  ,|,„.s„,,t 
;;""'"'"  I"""-  <-'■  tl-  l-K-i.  ll.M,  ,1,..  u,u,.,  uuh  .,!..„-..„ 
^""''    ■""'    "'"*■    ""■    "■'-'|..-.a:^i...-    .1.    th,.    ,„1„.    ,a     ,,,„.|,    ,,,^,„„, 
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I  HI       '   III   Ml-  I  !<■>      ,  .1       ,,  ,M|       I  ,  ,,  .|,. 


II.     1\-. 


<o.iuiilatioii  ,„,i:r^.  Ii  .  u^uaIU  .it.il'.iit  »7  C.  I'lltn  ,,||  t'lir 
I  n.-i^iiiiurii  .4  |Mian,\..Miii.u:(ii  .mil  1m  at  a-a.ii.  An.  .thcr  and  lat-d 
«  oat,' II  111  111  "I  iiiM  -III'  i.L'i  ;i  I  .<  (  HI-  at  =,7    ('. 

IM.     Preparation  of  Myosin.     1  m    :      ,  .]  ,,  i,,,,  K  „,m.  rd 

"1  --i  I'M'  li'i:".  Miii.,i  v.iMi  a  ia:-,-  \,,U:n.r  ,  ,t  v.at.T  tnr  a  .|iiailrr  ot 
an  li'.ia.  Miaiii.  .1  thi,,n'.^li  inii-lin,  and  thr  \^a-lnn-  prn.  ,--,  ivprau-d 
'  ""•  ""■"■•  '"  '!':-  ^■■•1''  .Mlaiii  |.i..t-iii-  and  .ith.t  Mil-Man.  ,- 
■-..lul.ir  111  uatri  air  irni.,',,  d.  Tiir  \ral  1-  n.,u  .  f.Wr,  uA  ■■'.'.  nai-lui, 
^'Ii"''"'l  t-  iMii..-,,-  th,  -Aal.i".  -P.iind  \\ah  -and,  ai:d  .xtiattcd 
uilli  livf  lii!i.-  lis  ■.Mlnin,-  ,,t  In  ];i  ,  ,-v.\.  aihinnnmin  (  IiImiuI.-  |..i 
■'■^'■'■'i  ''"'i'-^  ■"  "'""I  l<-in}M  ratui,-.  Tii,-  ,Mra.  t  :-  tiltcn-d  lhi.iut;li 
'""-'■"•  i'""'-  ■"I'l  ti"-ii  '-ai-r  tilt.r  i.,.].,-!.  In  i!ii>  v\a\  a  .indr, 
\  I--  111  -.ihithm  ,.t   i!i\..-ni  i~  I  -hta;nr,i. 

'''  '■  ''"il  •!  i'MiiiMi:  Ml  tlir  s.,;,,th.n.  \  :;ra'.\  .  ..t-nimii  i- 
'""""'•  ^Va-h  111.-  ,  ,  i-uluin  and  Mil  :t  I  Mr,, in,  tin-  pr./lnii  >  ,  ,1.  ,ui 
'^•;i'  Ii'^li-.        Ii  1  .    a!,^  all  ,-i,tain,-d. 

'■'  '■  '•''■'■  ''"'  '  ■.  .  ii:;,,  a  iiiir  ,,|  v.,i!i  i  i  ,iniaini-d  m  a  t,dl 
'  \l"'^l''  ;  iiiix  M.,.]i.  ,,n,l  n-lr  tl;,.  .,.-,.,  ip;talH.n  .  ,t  ni\,.Mn.  di.r  t.,  ihr 
icdnrti,4i  in  III,    ,  ,,n,  .■ntiati.iii  ,  ,|   -alt-. 

^""'''  ''"-^  '"  -'"i'-  'iii'i  till"  1-ni  ,.r  |.,i.rli.-  nit  ,1-  inii,  li  ,  ^l  tlic 
supcni.ii.im  lln.d  a-  iu,-.M,..  .\  s,;-p,-ii-i,.n  ,,l  n,v,,>:n  m  .iilnii- 
ainnii'innni  (  liJwiuU-  is  tliu- olttamni  l,,r  the  ii,  \t  tin.-,-  .-xj,-  i  ini.nt-. 

N"i  I        1;  ih.-  -,,-,-•-,.,.,  ,■  I,..   .■;.,,.   ;  ,       •  ..    i    :     •  ■ ■,•,,' 

ini'i  an  in.solutilf  •. .r  • 

''  '•       '  "  ■'   l'"iti,'!i  adii  a  -.uia.itid  -ohitinii   ,\   (,,nan,,ii    -alt, 

'I'"!'     1'^      'll"i'.         Thr     pir,  ipitatr     dl-,,|-w-.  \,h\    -,,lid     .\,i(    I     in 

^-atui.itmii  ;    the  ni\(.-in  i-  i,-].ii  i  ipitatrd. 

'"^-  '  "  ■'  i'"iiin!i  ■idA  -atmaird  !  \  I  la  s(  ),  tdl  tiir  |,i,  .  'puat,- 
lilsl  di~-,.l-.,-.  \,  u  .^,\,\  a„  ,,,n,_,i  pjiii^  ,,,  s.itniatrd  'M  !,'>(),. 
I  \:v  ni\i)-in  i-  npi,  ,  ipit.tt,  ,1, 

'"'•        '''-^    "'"■   '"  ■'  l'!li'     'Ml       ^O,  .111,1    ;,ikr  tl„    trMip.latUl, 
•'I    whh  ii    till-    ni\,,-in    I  ,..iL;iiiat(-.        1 1  ,  ,  .i-ni.itc-    at    ai.-ui    -7    C. 

w_ i       ^  .... 


'Ml.    I\  . 


I   K I    MINI 


77 


Creatine.     Tlii-     i-    thr    nio^t    ^iluinil.iiii    nil  lOLrnion^ 
•  ■\tr.i(  ti\.'  in  nniM  Ir,  ii.inLr  |uv^,.|il   to  t  h,.  ,.N!,.nt  of  al.uiil 
"'    ["■'■'■•'lit.       Chrniiriillv    It    1-,    ni.Mlivl -^ii.ini.linr  accti.- 
;w  III. 

.Ml   (11 
•Mi       (■      \-~('ll       cooil. 

On    liy,lrn|\.,i.    uitj,    l,a  i\  ta  u  ai.T  n   i  >  ,  ,.n\  .•iI.m!  int  o 
iiiva  and  va  rco-,!  tir  (nii't|i\l  l:K(  ini' 

MICH  Ml     c, 

MIC      .\.(^II  ("OOII  .  II  o         .Ml  .(•()  +  . Ml.r'II  COOII. 

I    Hi.  S,ii(M,in,  . 

On    lirino    |,uil,.(|    witli    niiiirial   aci.U.  it    i-  d.'hvdrat,.,! 
Ill  (  icat  iiiinc. 

-Ml   (Ml 

('        XCH 

•Ml       f'O. 

^'■"•■•tiiiinr    i-,    fdiind    in     ndrnial     liiiniaii     min.-.     Inn 
'•iraliiic  only   under  al)ti()i-nial   condition-. 

!'7.     Separation  of  creatine  from  meat  extract.     Di^^nlv, 

liit^r.ini-  t,t    I  niiinuT.  Kil  iilmI  ,-\t!.i.  t    iii    Jnn   ,  .,  .    ,,(    uatir.      .\(|,I 
slowlv  ;i  -.itiir.itr.i  solution  .,1  l.-aJ  a,  n.if  till  no  liittl„T   ptv.  ipitat.- 
1--    torin-.l,    lar-'lullv    axoulinL;    an    .•\r,..ss,      'l-hw    ,.    i,,,.,    ,|,„„.    ^^ 
till.riii-  sanipli";  an.!  U'^invj;  th.-ni  uitli  Irad  a^  .■t:it-'.      j-ih.r  ott  the 
prrupitatc   (if  prot,-in^    and    plio-pliatr-.      Warm    i!i,-    tiltratr    and 
ilr.  onipo-r    tlic  soliihl,.   |,;acl  (oi!i|)(niiul-   by   means  of  a    Mr.aiii   oi 
sulphuiftted    hydro-, n.      Waini    ,ind    filter   oit    the    preMpitate    ol 
lead  siilplnde.      Jlvapor.Ue  tlie   Idtrate.   lilterinu'    ■  tl   anv  Milphur  ,.: 
sulpliide   that    nia\    he  depo-itt-d.      Continue    tlie  evaporation   till   a 
-yrup   is  ,,l,tained.     Allow  this  to  staml  in  the  icc  chest  for  two  or 
three    (lays.       Creatine    st-parates   ,,ut,    nio-tlv  as  ohli.|Ue   rhomhi, 
u.vsl.iis.      li.\atnine  a  few  under  tlio   niieroscope.      Treat   the  syn,,, 


II       I    li  I   Ml-  I  Is'.      Ill 


'li-^. 


'"<!  'I'l'l  li!''i  i  ihn.iij'ii  ii  ^m.ill   [m,"]. 

.....    .  1...   ,  1     I.I.     1.1. ,    ,  , 


■If  n'lii.im-   ,  .11  th'' 


I 


i 

Ti  i 


-      Conversion  of  creatine  into  creatinine,     h      ,;   . 

"••■'■■'"•    l"ai.,,Mt     ;.:....,,;    1,,,,   u.,M    .n„i,;:-   v.    ll,-  -.  .i;;-,,  „,  ,„t..!UM 
'■'I''''    I'""""-.     \     "I'l    !'■.         it. Ml    li  ■Ailh  ,,„  ,.,,i;.li   xnhuuv  n\    „,.,ni;il 

'  "   '  •"">  '■■  •"  -"   ■'    l'"il'iij  v..i;.  1  luih  III  .1  t!.,.K    ••;!;,  ,i  ^^>t\)  .i  ,  .,rk 

.Hill  1..I!-  l:!.!--.   iiil.,       i.i   ,,,  t    .,.   ,,,,    ,,,,    ,,,,;;],;       ■      .    ,    ;;,,,,,.    .  ,   .,.  |. 

'"""■-•      ■"'•   •"■"'•'■  i-  ...;i->.n..l   111!,,  ,  ...itiiHii,.      \,-;;i!,il|v,.   t|„. 

^'  ihlti'Mi    wit!:.,,        •    .        ,   ,!  , 


I  '■-'    ^  .""i    I  ■  '"'i  '  u  .iliii:n.    I.\    !':.■  |,  ,:j,  .,., 

I''.     Jaffes  test  for  creatinine. 


(-■  t.-i~ 


■ '  i^       I  ,.,.•■■  .      .,  ,ti,,.| 

"■'"•  '•'""^"  ""'I''-  \ii"-''  li"  nnst.,1.  ■  ■  •,,!  tM,  ,.  „,,:-., I,..  ,,,,,1 
"'''""■'■'-"<•'•'•       ^'l'■>i'  '-.ni.',-  ,w|,.u,    .,i,p,.a,.   m    | ;  ,lu,    f.  i!:r 

•"""'"'"'I  "'   I'"  '■"li"   i  ti..ni  ,  i.-.itmi;!--.       Ihr  i  t..ii!M.-  ,,.    \  -r, .  -. 

n. )  I  I  Ml lUi . 

17i'.     Weyis  test  for  creatinine.      Ii.,,;  .   ,  ..  ,   ,..;,,    ,  ,,  ,,, 

''"'1'"^  "'  ■'  "'^1''^  l.iciMi.'.i  -,nliit).»;i  1,1  w„i,,i,),  :,,tnipni--:>lr  ,m.i 
'"■''^•-  ''"■  -"liiti"!!  .ilKalim-  ■Aiil,  v,„l,mn  !i\  .1-,  a,,!,..  A  ii,l,v  in! 
"■1-"'    apiu.u-.  M.li-i  1,    -,,.,,„    tuiii-  M-l|,,u.       \i  iditv    uilh   .m    ,-m  ,-.s 

'■'  ■"""  ■"  "'  •""'  '"■•"■  A  -irrn.  t„,I  ,,p,H.n-,  .Uhl  ,,  1,'n;,-  .l..|„,Mt 
•'I     I  '!U-s!,ill    \<]\]i-    ni.l\     I,  >,llit    Mil    -I.ilullll-. 

Purine     bases.         I'li,.,.    r,Miip>,iiiMi-~    .i.r     ii,n..v-t  iriL: 

'"■'■•'""''"'  lllrir,  li,.|MI,;,l  lvhili(.li-lii|,  liMlll,  a,  1,1.  Till" 
"■'•"  l'"l~lll|.    I.    .iii.u  I,    |,v     ,  I,,.    I,,,  Mini, I,.  ;;j\,.|,    nil    |,;,n,.    .J,,. 

'I'lir    imili.c   lia-r-    toiilhl     III    hir.il    r  \  t  I  acl  -   a  I  ,■   ,1 1  lr!l  V 

Il  \  I)ii\,a  lit  h  I  II,.  aiiil    \  iiit|i||.,.        'I'l     .1        .,1  I  ,     ■         1    , 

.1  .1 F.  1    \. 1 11 1  1,11,1  .        I  |,,.\    ,  a  (I    I.,,   ulila  llinl   tfolii 

'''•'  -il'  "li"li'    -nliili.iii  .liil.iiii,.,!  Ill   W,  Hic,    |,\  ,.\a|,niatiri- 

"'*'   '•"•   ■'l'"l'"l.    :hMiii-    aliim,,)iK.    ,u,.l    |iir,  i|,iiatii|..    u,ih 

. ,  • . .  1 : I      :  1 . 

■  •■••  •••■■  -■■■'■•  il    ::ii  r.iu  . 


Sarcolacticacid,-^,|,.Mn.,,.i;,,.„s  -  .as   ,„  ,,|.H,n„   ,„  ,.|. 
(11  ril 

II     <'     "11       ,„         ilo     (•     11 
coon  (onii 

'■''"■  ""•l'l'---'l-n..,„n,,l   -l,,-,,,n,|„„n„l   ,-,,,,  .rh..,! 

""'""''""■'•'"•     •-^•■""1-.  (11.  II.  on      ;,,„i  CO,, II 

^"'"""'"^"'   -'"I'^'r^" '-■ir..un|.,,„M,|.|,,,N..  ll„.,„,u,.,. 

"'  ""^"'"-  >Im.  |.hn,..,,t  |„,|.n-..,|  li-l,i...ni,..,i,,il„.,„.|„ 

'If  III  I  llf    Irtl. 

"     ""■    '^"Ih,„;,I,,„,      1,,     ,■,.,„■,. MM, I.., I     ,,-,,     ,V..„|,.,,      ,,,,,.,. 

'"■''"'"•■""'  ""■l'"l,  ,l,n..,,.„l  .::,,,„,.,  ,,L„...|., I  llM.a|,„v. 
''"'"  '"'•'  ^"■'•^'"^'■'.,..,,1  ,,r  .1,,.  :,,,,„,,,  ,,,Hn,|  il,,.  (,.,,;,|„.- 
''"'"    ^^'"    ^'"'^^    ••'    ".^",VU|,„|,    ,.    ,..V..,M.,|     |,v    ,,.    ,„, ,„ 

■'  '""•'•"'■■  '''■"l-'''-i  -III  to  .  ,,!,,,.  Mut....  ,!„.  ,.,l„n.. 
'"'""''^"-    ^"■"    "i".M,„.|.        TIm.    in-i     ol    ,h,.M.    ,.     ,l,.ur„ 

'"'■"'"■.\-  '""I    'Ik'  "tiirl-   1^    l,lr\M-|uI.,t,,r\. 

''     ^"'     ^'~.^'"""'M.rn,M,„,;|,„l    I,.-    |  „V, ,;,  ,r,  I    l,x    .,  ,t  ,  II,. ,  ■,  j 

^"'""■^'^-  "  '""-'-^-"^'"V'-.^l^nnuuui^uf  ,1    ,n.l    /t.i.n,. 

^""'    '^   'll..,v|,.,v.,,,t,..llix     II,;,.   I, N..      I, ,,,.,,11. •,„•,//., 

''"'"'     '■"■'"■     ■""!     '""Iliii     II,     I.iUmI,.     I.    ,/.|:i,I|,-  Till! 

|"7*"'  ''^  "'•■  ''■'■'iMii.,,,,,,  ,„  I..,,,.,.  .,,.1  .„i„.,.  ..,,,;.- 

Ii.\«ir;it..^    I-,   ,ii,.|i,T;,ll\    -//-h,,ti,-.       (',.,1;, 
•  •\<'r  |ii-,j,|ii,.,.  /.|;i,.t  i,    a,  i,i. 


ail,     lM(t,Tl,i.     Ii,,\ 


,        ^'":'"1-"  — .1    ,.   p.vM.nt    ,.,:,   v,.,vsnmil   .-x,,,,,,    ;„ 

''"^''    ''^"'-    ""'^•■''■-     ''•'"•    ^■■"-n,.     in,,-,...,..    ,,,,,,,11,    ,„ 

""-""■  '-'"■"^'"■^    '"   "'•■   ^'l'-"--   "f  ^1    |ini,„.,-   .„,,,,K    „, 

"/-""•     ""'-^",^.lah, 1   .,,,.,1..    ,„   , ,,n„.,,|,.,,. 

"'  "\\J^''"-  ""•  am. Hint  of  h,,ti,-  a.  I.I  ,i,.,-,vaM'-. 

'"'"■'■'•    '^    ^'     '"^"l...!    ,„■.„!„.., I. „,    ,,t    |a,.,i,     a,  Ml    a.     ll„. 
"""■',"'";;"■""""-      '■""   "^"--l'    mmim!,.    I,..   .,„|,i..„K 

'■"■'':"'^"'"'  ''yi'-'ri'iii-  u  mt,,  i„„i,n-  uai..,-.  ih,..,.  ,-  ,:.... 

-mil  III. II  k,', I  |ir.„lu,.ii,,||  .,r  II,,.  a.  i.i. 


N 


(  1 


Ul 


*  I 


;  I 


I  111      (   III   \II~II   ^      .,|      -,,  ,M|       I  ,„,,, 


111.    |\ 


•'  I-  |ii"li:ii'l«'  that  till'  hi,  lie  ;ii  id  apiH.innu;  in  fafiun,. 
•""'  '"  '■'^"'i-  ari-o  1I11..11-I1  III,.  ,l..c,,iM|„,.Mi,,ii  ,,f  .,,,,,,. 
'"'"I'l''\  iii,il,Tial  III  111,.  iiiiimI...  lint  ihi^  1,^-  11, ,1  I,,.,.,, 
<l<liiiiti'l\  ,  -talili-licj. 

^ai,  (ila,  ti,  j<i,|  I.  ;i  ||,|iii,|.  „,liil,|,.  II,  u,it,.|..  i,|,-,,|„,| 
■""'    ••''"■'■-       I'     t'lllll.    ,1     ,   ll;,l;|,  |,.n,t|,.    /I,,,-    -.ill.   wliicl,     I, 

'•'"'""'■'I  I'V  lM,iliii-;a   -nliiihiii  uith   ..x,-..^-  ,,t    vine  ciul... 
"•'''■■    lill'iiH-    and     cNai.ur.itiii^     -~l,.ul\.        T\ir     ciVvlaU 
'"iilaiii  tu-,,  I, h, I,.,  111...  uf  u.it,.,-  ,,t  .  lA.lalh-ali.Mi.  Ill,,  /inc 
"■'''  "I  "III  1 11:1 1\  l,'iiii,.niat  inn  la.  1 1,    j,  id  (  .,ii!;ii  nmL;  i  lire,.. 
171      Hopkins'   reaction    for   lactic   acid.      I..  3   ,ir  p.  ,,| 

■'  '  I"'  "■ni..il-.!i'.lM  -.l;ilP,n  ,-t  !,,.:■,  ,,.  „!  ,:,  .,  ,  1,,,,,,  Jry  t.-t 
'"'"    ■"'''    '    '  ■'  •   "'    ■-"■■aiiat.d   Milpi,,!,,.    a,  1,1  ,„„1    ,;   dr..iw   nf  ., 

-Itni.ltrcl   M,l,a,..n  ,,\    M,|,|„T  MllplMtr.        Mu   aiul    pLir,.  th.-  tall-    n,  ;, 

'"■'^'^'■'  "'  i-'ili'i;;  ual.i  t..r  .•i!...ia  l!\,-  inimit,-..  Cm,,!  th  .t.  ,u-liK 
'""'•"'  ""■  '•'!■■  ."I'l  l^^"  'h-ps  ..t  .1  ■•  p..,  ,  ,.„,.  ai,  ,,h.,l„  .  ,h,tiun  ,,: 
''""I''"""-  •""'  -i''''^''-  iv'pla.  .■  Ill,-  tal...  ,;,  t!i..  l„uhn^  wat.T  huh. 
\-  ihr  Miunar  L'rt-  u.iin,  a  tin,    ,  h.-trv  ird  .Mhmr  ,lr\  .1,  .p-. 

■^h:,h    ,r,.-.    ,,    ,..,1    .-..Iniir    «,tl,    tlnnpli,.,,,.       Th-    ,,,,.p.r    ^lipl.af    auls    ,!„, 

-.Mil. Ill, .11.    ulii,  !,    ,,   |rj|,|,it,.,l    I,..    „.,,,,... 

17 J.     Uffelmann's  reaction  for  lactic  acid.     1-,  ,u  .1  t,.w  , ., 
"•    I"II.1m;,i;,„.   ,<■.,:;, .:,t    with   ,1   Irw  ,  .,  .  ,,t   .i  Mulr    (04  p-r  .  cut  ) 

-"'""""    "'    '•'""     •'-'!■     ''''„■    M..1.,    ,,,|,„.,    ,.    ,.,.taniiy   nun.,1    t-. 
a  \  rll.  .u  . 

,     '^■""^        '       '■'■•■'"'■">"  '   '..iK.'n-    „    p,,.p,n,,|    in    in...,,,,    a    1    p,.,-    .  ,„, 

■"'""""'■,"'    '''"■'■■'■'    ('•"■'"■l'>     ^i^"l)    u„l,    v,.,v    ,1:1„„-    I,-,,!.    u.I,.r„V    ,;11    ,1,,. 
.,.lui...:i  lui..nii- ,>.l,.iir,- i  an  atnfilu-,1  \  ii.jrt 

n..-  >.■,■„.„„,    ,.  r.,.t    ^,rv,,-l,a!.l,,    -:„>,■  .„I„  ,    ar„N  .is   .an.ua-,    ..v.alic 


anil  I  ill],   ^1 


17.V     The  Formation  of  Lactic  Acid  in  Fatigue.     A  pulud 

"'"■'    '■■   '^'1'!  ^'^^  !"    !-!  ah.-ut  h.ili  ,ii,-h,.ui.      K.'ii:,.\r,,iir  haul  iinil. 

■-"''■   ■^'";   ^'""yl'^t^-   >t   H.vtnc.lK    In-   nieansulast,-,,,,.  ,nt,-rrupt.<i 
■'■■•'■■■  '■'  '''  ''-'-^  '^ ''    '"auiir-.      Cut   ..It"  tiif   tunil   linil),   strip   the 


il.  I\ 


>  XK'i  '  M    Mill        \'   II' 


-kill  ..(!  till'  tU'i  llllil.-  .ukI  Heat  the  lliu-i  Irs  scpaLU,  U  .1-,  ImIImv  , 
Ix'.ipulK  n  tiii>\,-  ilir  niii-.  i.s,  miiul  th,  Ml  sMtl,  1,  ,.  .  .  ,M  i.S  |.,-i  ii-ni. 
il'  '.li<>!  and  -ami.  'I'laii-lfi  the  iniMuii  \^,  a  liiak'  t,  aiu!  wann  tf.i 
I  tew  iiiiniitr-  nil  ilic  ualri  l)at!i.  I  illi  I  tiii..uuii  a  -mall  papi'! 
and  ■\ap..ial'-  In  lumplit,'  diMic--  .,n  auat-i  liatli.  'I'lcat  tlv 
:.'-idi:.-  uitii  ali.'iil  .Si...  .  it  i..ld  w.it.i  .i:id  ii;!i  it  up  tin  .i.  .iil;1iI\ 
Willi  .1  -1.1--  ;od.  liitci  a;:ii  Imil  tlir  liiltati-  with  a-  iiiii.  li  aniiii.d 
(iiannal   .i-  \m11    In-  ..n   a    llacpiiiiu   pi(<  >  .      Iilin    .and   i\Mp.  nat-- 

:'^'-  liltialr  t iiiplrt.'  di  \  lie--  Mil  a  v.at.i    li.ith.      AIL, v.   tl'.r  i  rsidiir 

'   1    Hid  appK    llMpkin-'  tr-t  tiy  tUMtinu  tin     n  -idiii'  with    -ti-nj 

■alpiiniii    ai  id,  -liakiiiL;  i-iirid   till    snlutinn    i-   ^lit, lined,    tt.in-liiimn 
:     adi\   t.--t    mill',  addmu  tlitrr  di,.p-- (,'"  -aim. itrd   ii.pp.i     ailjiiiati 
•  !•  •       \  tun-  ml  (iilniii  dr\i-l(ips  in  tli>'   iiiln-   i  nnt.iiniii).;   tlii'   cMi.ii  t 
l'iinitl;i    titati!-(d  niii-i  Ir.  Imt  ncnr  ci   \.t\    li'tli-  in  thr  i  .tin  i  . 

GlyCOI^en.  Tllr       IkK  .nt.l^r       ni       ;^|\<(|orll        III        tic-ll 

mil-1  Ic  valir-  lldin  d.".  to  1  |irl  «clit..  xi  that  tllr  total 
■  tllI'MlliI  III  all  till'  liii|-(  Ir-s  (i|  till'  IiimI\  liia\  lir  ^;rrat('l 
'llilll  III  thr  li\c|-.  'I'll!'  nill-(  ir  ^l\((|0(li  (In  Ira-'-  after 
iiiii-iiilar  cNcni-f.  I. lit  not  -o  i  apiiilx  ,i-  t  hat  in  thr  livtr. 
i'hf  i-t  iinat  ion  ot  ulycoocn  i-  dt-i  i  i  linl  on  |ia;:c   1'.'. 
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yi 


'IIAI'iKi;  \ 


I 


■|; 


■nil;  <oMi'(.MTi().\  (.1    Tin;  hl(,|;^Tl\l:  .hkks 

\M>    Till.     \<  Tl().\    Ol     (  KIMMX    I  ;.\ /.>,  \i  |.;s. 

'■''"'     'l'-'-'l\"    -•nX\M...-     ,„•     [,,,,,..11-    ;,,.       I„„||,,     ,1,.,, 

'"'''■   ""■   l"'"'i"t^M, ,■!,.,,, t,,,^    II,..    ,.,,,.  ,,t    h^WrolxH-   .,1 

';''■'■""  ~"i'~'^""-.  Ti,..v  ,H..  ,,!,,.„  ,i,,„i,„i  ,„,,, :,,,, 

'''■'""''"'-""    ""■   '-"'n...,|   ,],..  -„l,.|. ,,„,.,.„   „|,„.|,  ,|,..v 

^"■'        ""■     -"^'ll-'l      -Ml:~n;,l /v,nnK,,.   .        Th,,.    tl,.,... 

■"""-     ""     ^'■"■••''     ■"■••     -'ll''!     .nnvl,,K,„    :     .„,     |,r,,t..i„. 
'"'"'■"'•^'"^   ""   '•"-li|-lMi.-.H,.     Tl„.,.,,/v,n,.~,M,..,ti,.n 

'"""■''  '"   -'"''■'   ^^^^   ^-' ■li'.n.-llM,r,M„M,.,Hi    ih,.,,- 

^""""-     ""■     •'■•■'MiiMlinn     -;,,..     |„.,,,o     ,.,n|.|,.x..,|.       Tim. 

'"■'^'''"-    ""■    ^"MN|.,lM„      ,.,,/N„„.    nl     ~.,|,X,,,    r:u,    lir    , ,.,.,„. .,| 

^^iliN.iiv;m,Nl,,...,i,..iiMi,,o,n^lMl  I  mmm  ,,,, ,,,  iv.,  i  „■  ,,,,,  s  I;,  ... 
"""•''"I'^i".     (i,,,,n.    I,|„.,..  ,|„.   I,,„,K,,..  ..„/,, .,•  ,|„. 

-;'■-""■    I""-'-    I-   ~i-nil;ul>    (li.Ii,,,uiii~l„,i    t,.„n    j,.u„-,.Mt„- 
lipase    -li'a|i-iii  . 

'''"■     'l"''"i'''l      'niiii,,,.!!,,,,,      ,,f     ,||..     rii/\in..s      |.     .,, 
'"■"^'"'     ""•■'•'■"^""-    "^^^,^     ,,,    ,|,..    ..x,,-,., I.tlunju     nf 

'"■"'"""-""'' •'    l""v   .,,,,..       Tl„.|„„,..nh, „..,„.;„„.. 

^"''    '■'""■'■    l'""''"i..    .Mr,,„,,„Mn,,K    .,,    ivn.IlK     ;,|,.,„.|,.'.,|    |„ 

'"■'"'"'^    "'^"     "     '^    inipn.-ihl..    ,o    ,..,,;,,„,..    ,|„.,„       Tl,.. 
|h-.iI.In    ll,..,n.,.h...  ,,!■;,  .„,|„,l,s.l,,,,r  n.,tinv.' 

'''''•■      |""|H'IIU'.      ,,r      Ih,.     ,.U/\,ur^      as      ;,       ..!.,_     ,,,.,,     ., 
'•'""^^^^    ■'■'"■■^     ■•"'■    -'iNl'l.ll,    M:,t..,-.    ,i,lul..    .,.,it     M,|,M,n„'-,^ 
''''""•■    ;'l'"l"'l    :MmI    ^h,..,,,,..       Tl„.v    a,,.    ,„v.-,|u.:,t,.,|    !,; 

'-■''  lll'^l'  i"ll        W   il  ll        allllJKlllMJIn        .mI..1......  ,  .      1        , 

i  > '        ......       I.  ,        -I  i  1  )i  i " 


t'i 


<  II.   \ 


l.^■/^  M! 


■'•'  "'l"l-       '\'l\<'\    .11--  <  Mll.Mii.il   .iimI    noil    .illtll^ll.l.v       Tlirs    .iiv 

""'^'    ■"  'l^-'  •"    ■!    "■II. nil    lrlii|..|-.,l||,V.    (.ilir.l    ll |.l||,imil 

''"'["■'•■'"I"'-    H  liH    li    I-   -rli,|.i||\    .,i„,l|t     I,-.    C.        I'll,    11-  ..,t  I.  Ill 
I-     -ll-p.   Ili|.',|      |,\      ;,„,|i|,o      I,, I,     |,    ,  ,,l,||.irl,|\     ,ir-.tl,.\,  ,1     l.\ 

Kii^iiii^  t  hr  ii-iii|ii'i  ,it  III.'  Ill  liiii  ( '. 

I  ll''  I'll  /V  III''-  .11''  l-'ltl.ll  k.,l,|\  -.|„Tlti.  ill  I  il,.!)  .!(  I  h.ll. 
'''■''  '-■  ''"■.'^  ■"  '  '"ll.^  '"I  .'  I'^lllh  lll.lC  -flh.I.llH  .'  .II-  ..II  ., 
.»I'<HI|.   I.f    .llli.tjll.   ,■■-     ImM,,.^     ^.Mlir     -llMll.UllV      ,1,     .    ||..||,|.   ,,| 

'  ""i|M.-ili..ii    .111.1    ..ii.liLjin,,ti..ii.       A    ,||il,i,i-    .•\.,iM|.|..   ..I 
''""    '^     -'■'■!'    Ill    'll'-   '-a-i'    (.1    III..    Lilii.  ...-i.i..^     ,.•,.    |,;i^,.   :;:t 

''''"■  ''ii/Mii..  1,1, lii.,-..    ,,  m|ii(:i~.'     Iiv,lr,.|\ ,-iM,.ilnl    ;m,| 

•.  .•Ili\  i  '/-III,  ,,~i.l..,.    I, lit     !,.,-    I,..  ,1.11 1    ,-(  ,,i.-il,\  I     .,,■ 

■<.'lll>|--/-,i:lll,-,,-|,|..-.      .,,.      ,,,,       ;,|,\       /-111,   ,.--1,1..      .,,•     ,,|,      ,/        ,,i- 

''-•''■"■'"""''■-■       'I'll-'  '  li/Mri.'  .•liiiiUiii      -i-.Jii.,,.,. :,,,  I  .  .,|||\ 
on     -^  ftli\  I.  iii<-tli\  I  o|-   |,||,.||\  I  ,/  m|i|,  ,,,,,!,.,       I.j.i.i   ,.  ,1,  t. 

olll\   oiMli,.   ,.^--,il;i.  I.,.|,i,...       hi,  ,,,■,, I,,,  I, I,.   ,1,,,,    ,  I, ,,,.,,/ \,,|,, 

'"-'   mill,.-  w  nil  t!i,.  ■^uli-lial.-.  .111.1  i ..  ,|, ,  t  hj,  ,,  ,,iii~t   l:.,\.- 

''  '  ""''-"'■•l'i"ll     III     -I'^l"'    '  ,il'l'.-|..,ll,liliLJ     will,     tl,;,t     ..I     III,, 
-iili-t  I'at... 

'I'll,.  Ii\,li-,,|\.|-,  1-  ,.rf..,  |,.,1  l,\  tt:,.  ss.it,.,-  i,i,,|,.,  III,.,.  ,.,■ 
''.^  ''"•  "  •""'  ""  i"'i-  ton, I. '.I  ti-oin  tl„.  uai..|..  ll,  „,in.. 
<.i-'-   a    >.  rtaiii    <  ,.ii.  .ntiatioii    of    [|    ,,|-  ()||    i,,,,-   iiiii,t    |„. 

I"''^'"'    '"   ''ii^ilil''   tl ii/\i,i,.    I,,   a,t.      'I'liiK    |,..|,^i,i   a,t- 

iii^n-,.|  ^oliiti.,iioiil>  :  liA|,.ili  i',.,|iiir,.~,,  ,..itaiii  c.  ui,  ,'iit  r., 
I  ion  lit  ()|  I  ion~. 

''"■  ii'''i,iii  of  i,io.-t  ,.n/\iii..^  i.  i'.'tai.|...|  l,\  I  I,,. 
^"""""'■'''""  -'•'  'll''  I'l'.Mliht.  ,,f  til,.  ,..a,ti,in.  ,111,1  in 
I'l'ilaiii  ,a-f-.  thf  ii.a,tioii   in  i  .•v,.r-.i  M,'. 


III,. 


'  '""'  '■;  ^^''ll   ^'''''i    III   'll''  '.i-r  of   li|i.i^.-.  will,  I,  III. III,.,., 
follow  jn^  react  ion  : 

I-^'Iin!  iMitM-al,.  .  u.il.T^:3Z^,.t|,xlal.„lioi  .  I.iiivn,  a,i,l. 
I  ll''  \.'l,),lty  ,,f  iv.Hti,,,,  I,  |ir,.|„ii.tl,,nal  to  th,.  aln.innt  ,,f 
"I''    «'ii/vm,>    |,r.'...|it.    |.ro\i,|,.,l    that    thr   aii„.iint     ot    th,. 


II 


t 


^■'  I   I  iVtl  .  .  -1  I  |.  .\      .    I        I  III        |.|.  ,1    -  I  |\  I        |1    !■    I      .  .    II      > 

'•|l/\  llir  I.  Ml  \  filial  I  I  (•||||>.||.<I  Willi  I  I,.  1 1  ,,l  I  111'  -lll.^I  l.it, 
It  'III'  .ilMcpllliU  n|  rli/\|ii.'  ,111.1  ^llli-l  i.ilc  .Mr  al  ,,||  r,,,,, 
|MI,ll.h'.  thr  l.iw-  Ml  111,1.-  ,1,  tinli  .11,.  r,.||.,Uf,|.  jliit  iiilii 
l'l"'''l""i-    •II''     mil. ..Ill,  .MJ     \,\     t\,r     1.1,1      lli.il     .,,111,.     ,,t     III,. 

I  11/ \  III''  I-  t  I.I.  lu  II  ..III  ..I  .1,  I  1.  Ill    l,\    II,  in;:  .il,-,.i  |„.,|    l,s   til,. 
I'l  ...III.  I  -  III  I  III-  ,1.  1 1. III. 

''I    '.  11.1111    i.i.|.~   |.|i/\iii,.   a.Iiiiii    |,   . I,  III  II, I,  III    ,,||    III.' 

-iiiiiili.iii.'.iii-    |ii,..|.iii,.    Ill    i\s,,    -iili-t.iii,  ,.„,      Til,..,,   ill,. 

-"""'' •-  ..ill. 'I  . .' r.i  iii..iii -.     It  Im-  I,.,. II  -ii..uii  tii.ii 

''!'■  /\  II  I.I-.'  I  iial    I-  i,.-|i,iii~ili|,.   1,1,    III,.  ,||,  ,i||,,|,,    I,.,  111,.  I  It., 
1  I..  1 1    ..I    -iiM.ii-    l,\     \(.a-|    (  .111   ,,ii|\   ,,,  I    III  ,  ,1  ,, 1 1,.,. It  I,,  II   \v  1,1, 

|'ll"-|i|ial.-    .111.1     ~.l|ll..     -.Illl-I.lll,    ,.     |||;,t       I.    ,i|||u,,|,l,.    .1,1.1      11,, I 

''''~"".'"''l  ''.\  IkmIiii.l;.  AU.)  111..  Ii|..i-,.  ,,|  III..  |i.iii.  I,.,,., 
"■'I'""-  'II''  I'l.'-.nif  ..I  ~..iii.-  -.ihilil,.,  |i,..ii  ^t.ilil,.  .1,1, 
-'•'I'"'  '"  .ill'iw  II  to  11.1.  r.il..  -,ili,  li,n,.  I  1,1,  |ii-,,|i,.,i  V.  ,,. 
''■'-  '"''"  ■^'■'■11  III  ■'  |.n'\ii)ii-  <  li,i|il.i.  'ill,,  a.ti.iii  .,1  III,. 
'■"''.'>  III!'-  '.Ill  I"'  i'taiil...!  I.\  (..||,iiii  -iili-t.iii,  i.~.  'I'lir-i- 
•"■''  "'  '^'^'1  'I.I--.'-:  |iaial\...i  -  .iii,|  a  ii  II  .ii  /  \  in,.-,.  'I"),,. 
I  >a  1,1 1  \  -,1.-  a  IV    -..n..|all\    -a  1 1  -  .  if  I  li,.  h.a  \  v    iiicl  a  I -.  w  h  i,  ji 

|>i'i.lial.|\    alt.'i    III,.  |,h\,iral  -I.il..  .,|   III 1 1. -i.ja  I  ..ii/x  In..-. 

I'll.,  aiil  I  fii/N  iiK-aiv  ..t  ,111  I  It-Man  II  imIiiiv.  TIm.x  pmlialiK 
'■"•iil"ii''  ^\i'li  III''  .•ii/\iii.'  and  tliii-  |ir,.\,.|ii  u  t,,,!,, 
actiiiL:  (III  the  -nli-lial.'.  K\ain|il.  -  aiv  -...ii  in  ij,,.  ca-c 
"'  'II''  :inu  li\  |i-iii  lit  iiiiinial  -.■iiiin,  .,1  ih,.  i  ni ..-,!  inal 
'iiiiii'ii-  ni..inliiaiii'  an. I  .it  iji,-  |i-,-,ii,.,  ,,1  intc-tiiial 
jiaia-iil  I.    w  (Uiii-. 


rt  1 

ft  3 


A.     Saliva. 

^:ili\:'  i-  <>r  Miinr  a-  a  hilirii  ant  in  tli..  a.  I  .  .f  (IcMJiit  i- 
i^ii'ii-  .iii'i  in  x'tiif  aiiiinal>  llii-  i-.  it-  -nl,.  timet  ion.  In 
niaiiN  annual-.  Iiowex.'f.  it  conta  i  lis  a  n  i'Ii/n  in...  pt  vaiiii, 
uliiili  act-  on  -•  ircli.  (.onv  crt  inp  it  tlnalix  int..  maltose, 
with  peihaps  a  -mall  aiiioiml  of  uhico-e.  it  i-  claimed  h\ 
ecrtiiin  wocUei's  t  hat  foi'  t  he  .  ..inplete  h\droly-i-  of  stai'cii 
tlu'tt'  leiiiuiit-.  an-  I  u  i  r  - -a  i-.\ .  ■.  i>:..  ,iin  \  i.t>e  thai   (onverts 


1  II.  ". .  • 


in  \i  IN. 


.1,111  li  ilitd  I  III  iliAlnii--:  i|c\l  I  llLl-c  lli.it  riilivclt-  tlir 
.|i  '\llili-'  mill  ma  1 1 1  i-c  :  .iliil  lii.i  It  a  ^r  t  hat  iniixilt^  111.1I111--1' 
>  M  1 1 1  <_;  I  III  I  i-r.  Ill  t  III'  I  .1  -r  I  il  t  lie  at  I  li  ill  1  'T  pt  \  .1 1 1 1 1  1  ill  ~t  .1  li  li 
.1-  I  mill  lilt  III  III  V  It  I II.  till'  ll  lia  I  |il  iiillli  t  <  nil  ~i  -t  ^  III  a  III  III  I 
■>ii     111    iMaltii-r.  till'  I  rill, 1 1 II I  Ml;   -'*     Iuiiil;  a  1  1  iiii|iai  .it  i\  I'h 

.|||||ili'  i|i'\tlill  i.llli'il  ■  --t,llili'  ili'Stlin.'  ii\\lll;;  til  it-- 
li'^l^t  ,1  III  r    III    till'    lllltliir    .litliili    III     till'    liTliiiliI  I'.llt     it 

till--      ili'Ntllll       It      l~iilatri|      tllc      .litliill      nl      |il\.illli      l~      In 

li\  i|  I  iil\ --r  It    \i'i\    -lii\\l\    ami    im  Dill  |ilrtfl\    tu  ri|ii.il    |iait-. 

I  it    II  1,1  1 1 1  i-r  .1 1  III    l:  I  III  I  i--r. 

I'lxaliii  ,i{t-,  lii'-l  III  .1  mnliiim  tli.il  1^  /  1  ; //  l.niith 
.11  III.  It  I--  la|ilill\  ilr-I  |ii\  I'll  li\  illllltr  11(1.  Iill!  I. Ill  111' 
|i|  nti   I    till     ll\     t  III'    |i|l'-i'ltl  I'   III    |i|  llti'lll-    W  It  ll    W  1 1  nil    t  III'   ,11    111 

1  mil  III  III'--,  till'  rmii  lilt  r,it  11  III  nl  li\  ilint^in  imi-  Ih'Ihl;  lliii- 
ili'i  I  I  a-i'il.       It    I  ^   |i|  <  ilia  lili'  t  1 1,1 1   t  III'  art  Inn  nl    |it  \  ,1 1 1  n   nii    t  lir 

I  a  I  linli\  ill  .lit'-.  Ill  a  IlllSril  mr,il  I  nlit  I  lllli'->  In!'  .iliniit  :.il 
liilllllti'^   III   t  lie   miNril   L:a --t  I  ir  (  nliti'ht --. 

I  iim';:aiiic    ^.ill^.    part  ii  iihii  l\    -niliimi   ililmiili'.   I,i\niii 

I I  ~  ai  t  loll,  plnlia  lil\  li\  ra  ll^l  IIl;  t  lie  a  ppra  I'.i  lirr  nl  Ii  \  I  I  i  iiji'li 
mil-.  Ii\  -mm'  nli-riiir  a  li-mpt  ll  III  pliiiimmiinii  nl  tin' 
inJiwiiLiI  -t.inli.  Till-  rlli'i  t  III  NaCi  1-  lir-t  -mi  il  i  lir 
ti'iiiii'iil  |ii'('paral  inn  lia-  piT\imi-l\  lircii  lii'iil  linin 
I'li'i  t  iiil\  tr-  lis  ,1  ll  111  ml  pii'cipit  at  inn  .1  iiil  I  Imii  iiil;Ii  iI  ial\  -1- 
aLiaiii-t  lii-lillnl  \\,ili'|-.  Smli  pi'rpa  ra  t  im  1  -  aii'  aliim-t 
inaitlXi'.  lint  lircniiic  artl\i'  nli  tlic  aililitimi  nl  tr.lir-  nl 
Weak  acid-  ni    lirllt  ra  1    -.lit  -. 


l\ 


1  /4.      Ciillir!  .ill. lilt   ")  1  .1  .  1  it  \i>iir  nvM)  -.ili\,i  III  a  -in, ill  !  ■  c  ■  ■'. 
1  I -:  I'u     r,nti'ia  'A  ii!i  nc'.itr.il  litiiiu- ]M|ii  r  :    it  i- alk.iliin-. 

N"li         llir    iir^t    (■•riii'ii    i'l    ■-.ili\.i    cijlii  [I'll  1        !  •      •    . 

or  even  slij^lulv  .ilkI,  [irvli.'iliK  i)uiii>;  in  li.ntcrial  tin  ..niju'^amn  .:; 
iiiit  it  the  M-rrfnon  !-  frt-f.  ili.it  inllerteii  i.-itcr  i->  in\.in,-ililv  rilK.'iliiu- 

17-1.         I  '.ui-ti't    till-  '~,lll\  a   tn    a    If- 1    llllir   ,uul    aihl    -tl'  iIIl;     i-  rt:' 

ai  111.      A  -tt:ii;,'y  jirii  iiii;,iti'  nt  imii  in  1-  ti.riin-il.  iii-mIuMi-  hi  •      • 
1)1    Ml  1(1.      Stir    ilii-  miMiiri'   \  i^'i  iiou-lv  \Mtli  .1  k'i,i--  iml;   thi-  nun  iti 


I 


ti 


I  ( 


'     I'll     i>i..i  -  I  n  ,     II  |,  I 


II     \ 


■■''  '"    "  "'•■'•  •■<[  ii\   till 
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')] 


III 


lliiul.  .\u,l  -(illif  '  ar  niii:i-  iihi  III  .iMil  ['Lki  thr  liilif  (in 
'.ith.  'I'lic  (il.rm  il.ir-  ii..t  ,ii,.,,iv,..  -liMwiiii,'  that  iicji-^iii 
1  i  \-  ilih;!.-  aikaiiiic  ■-  ill-. 


C.     The  Acidity  of  Gastric  Juice. 

I'"'    .liiiiit\     (it     the     Uil^llii      i()|ittlil>     I-     (liir     \.,     lliicc 
'  all-.-.   \  I/.: 

I  ■        Mil'   I  li'i'   li\  iltiii   h  Idiic  ami. 

-.       Till'    IK  'I   rdliliil  Mill    With    plMli'iii  ... 

:;.       .\riii   -alt-. 

I'll''    -mil    III    I  hr-r   t  lllcc    i-   I  allril 

i.        I  111'  1 1  it  a  I  ai  III  1 1  \  . 
'I'lii'  -mil  III    I  ami  ■_'  i-  ralli  il 

I'Ih'  pliv  -i'i|(iM||^||K   ;||  t  i\,.  lid. 

Ill''  I'-t  iiiiat  Kill  .it  til.'-.'  ililt.'i.'iit  i|ii.iiit  it  i.'-  Ill  ill.- 
-i'^'lii  ..iliti'lit-  I-  111'  (  iiii-i.li'ta  111.'  Ilii|)nrt  a  III  .'  Ill  liiali\ 
|ial  Iii.|(il;u  al  .  (Ui.i  1 1  aui-.  .\  tr-t  iii.'al  nl  t.ia-t  ami  I. 'a  i- 
uiv.'ii.  ;iiiil  all  hum-  a  1 1  .tu  a  r.l-  lii.-  ^a-tnc  (.iiitciil-  ar.' 
i>'iii.)\  .'.1  liy  iiii'aii-  dT  a  t  ii  lir. 

Total  acidity.  T.'ii  c..-.  .if  tlir  tili.'iv.l  ..iiii.'iit-  ai-.- 
Ii'i-''''i  '^I'li  .\  in  N.iOll,  li-iiip  |.|i,'ii..l|.litlialriii  a-  an 
i'l'ii'  iliif.  'I'lir  ii'-iiit  i-  .•\|iii'--i'i|  ill  I.'iin-  .it  uiaiii-  iif 
IICI  III  Kin  ('.(..  Ii\  imill  I jilv  mil:  tli.'  iimnlicr  ..;  c.  .  ii\ 
(I  iiilti.".. 

Free  HCI.  'I'll.'  c-t  lln.it  i.ui  ..r  tin-  i-  |iiai  1 1.  all\  that 
"I  III.'  ciii.  .'lit  lat  Mill  (if  li\  ili'.i^i'ii  lull-  Ml  til.'  Lia^'i'ii' 
••"'iil.'iit -.  liCI  i-  N.'i'V  fiv.'l\  .li--.i(  lahil  iiit.i  11  an. I  CI 
mil-  III  -II.  h  .liliili.iii-  a-  th.i-c  fiiiiij.l  III  th.-  -tmnaili. 
I'm  \\.'ak  a.  I.I-.  a-  la.ti.  ami  liiil\ii.-.  ai.'  .niK  -IilIi'U 
iii'--iii  lal.'d.  .\l-(.  tin-  .al.lit  lull  I  if  |ir.  iti'iii-  I.)  a  -uliil  mii  <il' 
IK'!  .1.'.  I'.'a-t-  t  he  (  (iiK ml  lat  i.iii  of  11  nm-.  .i\\  iiil:  in  I  lu' 
lnriiial  inn    (if    a    ((Uiiiioii  ml    that     (iiil\      di--.).  lat  c-     t.i     a 


"St 


if 


''"  '   "^11  ''-lll"N      -1        I  III        l,|,,|    ,|  |\  ,        |,    I,    I   ..  Ml.     \, 

'■"'^"'^•■'^     ^•"•'11    '•^''■'"-      Thr    .,u,i,...,     ,.   ,„h,...,|    ,,.    ,,,.,1 
nnih'. 


'  '"■    '-""l.ilu.l,    ..I    tl„.    I.vr    IICl    ,.    I,,,.,    ,|,,,,,,    1,^     ,,,,. 
»'ll'i   '  M(  ,ll    liirl  linil    t  lul 


'"    lll(    III  IijImmI     III     I  h,.    ,,.,    t  K.ll    (|I1M|| 


'   '"■    "^'' I'll,  ;,!,„■.    I.    ,,,.t    t,,    l„.,,,|\|„,|.        .\,r,,,,|,M^ 

'"""■  '^"'•^'    •■'■-•^"■'■Ih..   ,,    ,.  ,,,,,,,,,,    .1,.,.    ,.v..,i   T,„.|,|,.r~ 

'■'■■'■-•"'  'l"",.lhN|    ,11, ,1,1, .-,,/,, -I,,.,,/,.,,,.  ,v;Mt.      Ulll,      ;,,, 

'■'"■^~"'    '"".^'"    •""!    1^'""     a.hi..   .umI    ;,U.,   umI,    IICl    iM 
•■"iiii.iiMl  mil   u  II  li  pidhiii. 

'•''"'  ^'"'I'l'-'   '  lnii.,il   im.-iIhmI  iI,,,,   ,,,x,.,  ,,,,,,1,.    .,,     ,11 
'""''''"■'''''"  ^^'""'"•'■l""M,., I   i,„.,h.„|   i-ll,:,tnM,,,a,ii,.. 

;'"';''""'•"■'  ^^"'i'  """I  -  -v.,, I, .11 ,.  „i„. .,1  „,; 

I  cil  Kill^. 

1^;  \      Gmisberfis  test  for  free  hydrochloric  acid. 

^'       '  ''"  '    ■'    '■'•'-■'    ''i"P  "'   <  .i;:i^i'(i.:  ■.    M.i_:,-ii!    ,:■ 
'''^''    ""   •'    '""'"'^    "■'■'■    iM.l..      \\l„-:,    .1,.,  ,,M    ,^   .:, ,,,^''",' 

■^  l'"'i:.iiit  •  aimiii.-  ,  .,i,,iir  >l,\ -l.  •[ ,.. 

'■■  '''''•"  '■''■  •■M'-MMicn!.  liMiiu  a  n::M::;,.  ,,,  ,.,|,:,,1  ,,„.,..  ,,. 
'  '  '  ■'"■'■■'■■'='  a-  hiaiul  I  |„.i  .,,,1.  .,,.i,uin  ,  l,K,i  ul.-  in  ,.;.>  ,■  , ,, 
""    "*   ■■      ""'^   •'  ^'■!''"^^  '■'   i't-un  -lain  I, -nil.. 

'■'■"'   ""■*  I"'   '">;•   ll<la.i>l  ^,.,.,,1     1    ,„.,-  cem. 


i\    (  .iin-l.,-tL:\  tt  ~;   \<  :;m    .,    ,],,.,,   ,,,    ,;.,  |.-,.,,, 


(    .         I,,     in 

\\    III'    ■   -    iM    |il<.|l, 

IICl   isal.'..i,t. 

"■       '"  ='"■    "■'".'■'I'l'i    -t    tl;,.    ilin.l    (      a,l,l    a    ,!p.,,   ,.•    ph.Mul 

''''"'•'''■'''     ■""'      '■"■"■■     ^^"i'     \     1"     \..(l(l     Mil     pink.       (•.„:,;,,„,.    th,^ 
.nil.  ii'Mt     11^,    1    ....  1,    ,1     , 

'    """    "'."    '"IHiM-.l    I.,   n.  i:t!aii-,.    In   ,         ,  :        ,,|    |„  , 

"""•     ""■         '^-    .'!-".-...)...     lUiMiC    :.,.l..,„.i,    „„    .,„, 

"      ''"■    ';"-^""'-    '■'     '"'^     .'il^.m     ,„    tl,..    ;„-,,..„,,      Tl,..     IICl     I,,. 


A>  II  1 1  ^    '  '1     - ,  \-- 1  Kii     11  It  1 


'>3 


Preparation   of   the   reagent.     I'  '   , 

1    ;;r,inin'  m  in  30  r  c    f){  absolute  alculiol       The 'ailiitioii 

•I.  J.  I  |..-  ll.-^hU   l>rf|.  I..M,  i.  ,      •      ':  •-.      :'•        '•■"    ■'        •••    '■■■    ••.,.•-..!    '  ..     , 

ri.un  tunt  in  ilark  i;la'.s  Ixittl. 

— .     Estimation  of  free  HCI  by  Gunsbergs  reagent.     I; 

111  i    IS  present    ,i-   i!'-:'!  ;'iinr>l    ii\    tli^-    iii'-tli-"!    ui\i-!i    i!i    tin- 

11-^    fxcri  i^''.    titt.iic    ill    (.1.    I't    l\u-    iliii'l    with     \    I'l    -~h!,i, 

■u'Ti  ,'  ( 'f  1 1!!  ■-'!■■  t'.;'-    t  '^t  with  .1  il;  - 1;  1  ■■!   tli"  nii\tr,i  .■    il  t''i    i-\  •  ia 

1  t:i.       l'!ic  iiiil    p  iiiit    1^   ri'.u  Ivil    wlirii  :i   drop  dl    thr   mixtiiri 

.tiN    t-    '-'I'.'-    tilf   !•■    ■  it    'Ii.lMV  ih    •!•-   !l.l\r-   I'.'rii    U--.'  !.   t;;r   tlK.itPjtl 

■  .>■   •.'  ;>'■  ii'^l.  .1'    ..I1-:  II''  11  U'  llir  \i,  h  ilr  ..t  tip-  ■   il    ul,it'-.l  .rii  .imi 

:    •--    II  !,l    IM    I  '111-   I  il  If]  .[{.'  lU. 


CiilLiiliitiDi:.      Muhip'.v    ih'-    am  .;iiit    i.l     \    1- 


^1,1,1    11 


•  •■d 


!  -  '.     Frout-Winter    method    for   the    estimation    of    the 
physiologically  active  HCI  and  of  mineral  chlorides. 

\,  l(l<.i.  of  th"  lii'.ifl  ;;,i^tri.  <  .:it":it-  .w  ni.\'l  w.t!i  .iti 
.  't  -  ■ihiini  1)11  .u  ':>'  ''LLl'-  in  .i  pi,  it  i  mini  ■  t  iii  iMi-  .iml  i',  .ipoi.it»\l 
I  '  liiAii'-----  o\rt  .'.  w.it'i  li.Lth.  rill-  iiiliiMr  1--  thcti  he, It'll  o\<-i 
,1  Hiin-i-n  il.mir  ,ui.l  tiii-  i  'iittnt-^  mi  iiii-r,it<-il.  Thi-  t  it.il  i  hi  iriili-^ 
i'l  t!if  ,i--h  !■-  I'-ti-rmiii'  1  hs  t-xir.ii  tmu  \sitli  xs.it'-i  ,inil  ajiplsmL; 
X'.ih.ird'--  nii-tlio(l.      i;\|irr--~  tlx-  irsult  m  term--  ot   IICl  p,r  lOOi  .(  . 

!'•.      k'-|>'Mt    the    I'Xpriimi'iit    uithi'Ut   .ulilinu   th'-    hic  .ii  ii  iiKit--. 

Tiir  till'  11(1  and  th.it  <  "inhiiii-,!  witii  |)iotfm'-  w  '-x ,  il\  rd,  ,ind  o;il\ 

thi'  iiiinir.d  i  hlf  jruli"- rrt.iinf  d.      ri-.tim,itt' thc'-i' a^  tv-tori-.      A  niinii-- 

I !  ui\  (•--  the  amount  ot  ph\ --lolo^^i,  all\   ;ii  ti\  »•  H('l. 

N.ol  (  -.ii.illv  the  ".LUM'  '  III  I  1^  .'iiU  -.liL;i.tlv  li'-.-,  tli.iii  t'lc  t.it.il 
I  iiiitv,  shi'u.ii:;  th:i!  iM  a!i;i.)r:nil  .^^i■l^  .in-  pre^cni  litit  i:i  oert.'iin  di^ci^c^ 
'  lort'  I-.  ;i  K'TiMt  ilitltTfiii  f  lii!i'.i'i/n  tlic  I'.^u  if^iilt>.  :in(i  a  i-.  in  tl\c-.i'  <  .isi--, 
I'l.it  till' f^tiin.'itiiin  1^  III'  lalui- 

Tlu- .inunnit  I'f  niiiiLTri!  '^.Hiiuinl  i  lilonili;  i- ui  ^jn.it  mtiTf-.t  in  roiiniMtion 
wiiii  ( .irc  iiiiiin.i,  m  \\h;tii  i  oniiai'in  {ri.'f  Hi  1  i-  .liiscnt  .iiui  tin-  iiiiin-ial  I'hiornie-. 
.iri-  nnu  II  hutca^i-iI.  Thi^  m.iv  pmnt  M  .i  nfUtr;ili-..iliiiii  of  t!ir  ;ui(l  liv  ^nme 
.i!'K,-\lip.i-  ^ftrctii'ii. 

In  Liastnc  iiljer  the  !rve  III'!  i-  increased  alKi^e  n.>r!n:i!.  ?.r.A  :-.  al'.'.av-. 
1  onsult-rably  j;re.iter  th.in  tlio  mint-ral  chlorides 


iii 


■'t 


'  ■  Ml      -I  I  |. 


r\}'-tu     I.    il,.. 


'      "II      I'l'.i  M!\l      M  I.  I  ^. 
D.     Trypsin. 


'  '  '"        I.I  IK  I  CI    I,       nil, , 

■■""■''  "^v ..n,  T L  ;T"r'  '"'""""- 

• ^ I ■■'::::::■!•] 

■""■■ - :    " 


IIM\ 


'M-'ii    .nil,.,.,    I,,,,,,    ,„ 


'^-'--" I n .;;:;;'',,:'; "" - 

--III' I'll- ..■ n-.„Ki.,., ,     ,  ': '""■" 

"'      ''ll'l''!!'.         C.I,  -,■.11,..,,,   I,        ,| 

'""•" .ilK.il,    .,11    , „.  '    "","'" 

'•"■    ■'     I'ln.     ,h,,..,„,„        ,,     ,             -"•""     ''"■^'    ~l'""    'l,„M 
-'M.i„.,,„„,    ,|,,,,    ,,.^„-     ,        "    ..„,„„,,,„,     , ,,.    ,,^     ,,^_^ 

:n„l,.   „,|,(,„,.     '  "■""■    '"' '"     '    iiiiiMH.     .n n,r    .., 

I  II    t  llr   -.■!  .,,,,1 


■>■>■■ i,.,i>.:  ■';;„:':.';': '""■■'-," -t- 

■■■■ ■- ' '"";:■:-::;';:-:::,:,':,::■'' 

Preparation  of  trypsin.     .„„,,„   ,,„.  ,,,    , 

"■ '■"-'.-  ..^  ,..,.-„,,,.    u,,,    ;   "\;''i— -■■i.MH..   1,.,.,, 

"""-"^^^-^I"    ■•!    .liM,ll,.,l   u, ,,,',,„■,  '""     "    '""'^   I   .-M    M,,,,. 

^''^"-■-""-'"-i.:m,i:,i,,. .;,:„,; ':"";' ""-'"  ■•'  ^'"-^^.i-i...i. 

""■•■•    ^''•''-'.^    'iM     :ia,:,   ..,,.,.„„,'"'"  """   ''■'.^-n  n,  „,„,.,,,., 

'l""'-""'--'     -l....i    nl„  \uun '!"'r"    -""-■'    'H-.i 

"'V^"'-""-'i-^ .■:..,,:,;"""- "" ""  '--i.Mv. 

"-■""    ^'■■"n.    ;,. ■      ,•.'■'''"'""    "I    .■^,^    ,■,,„,-.,,„„,    ,|„.   .,,,, 


,     -    ■'"    ■">     -111, ,-,  |,t,,.         ■]  I,,       ,,   ,,   ,  !■"■  ■    in.-   ,■,,,, ,| 

'">    '■'}•:<-.  "      '   il"l'--"iii...-.      I:  ,„„.,.„,„ 


II, 
nt,ii,i 


""  ''•'''-'-ai!;;;!;,T;;:' :,:'!'; '^^^^^  ■-...,1...,,,,, 


"■"I    l.!i..\Mi  :,,   I;, !,,,,,.■_  ..  I.,; 


-I-..  .   I'. iini, •allelic  ■• 


Detection  of  Trypsin. 

Till'    il  1l:i'-1  II  III     III     tllillll     ilni-^     nut      _l\r     .1      -lit  i -l.li   1  I  il\ 

IMltllllli     till-     till-     lilt  ll   III  I  ll.lt  |i  III      III      till-     |l|l'-llli    I'     111      Il\|l-lll 

,,\\iiil:    III    till'    I  I'll  I  I  \  I' I  \     -liiw     1,1  ti     ,ii     wliiili    till'    .III  mil 

!.i  l>i'~   [ihirr. 

Tlic  111  ~i    nut  hull  I  ~  ili.it  111  ( i  I II--.  w  Im  11 -I-  ,1    -I  lint  lull 

,  ll   1  ,1-rl  II.       'i'lil-    I-    jHi'i   I  |i|  hi  I  I'll     |i\     i|  1 1  III  r   ,11  I't  li      ;ii|il      lull 

1    I-    r.i|iiiil\    .iiiiij    nil    \<\    ti\|i-iii    .iml    I-   I  I  111  \  ll  1 1  ll    iiitu 
~iili-l  Jill  I  -  t  li.ii  .III'  -iiliiliii'  III  .1 1 1  111  I'  .11  111-.      \N  1'  Mill-  h.i  \  1' 
,1  iiii'ii  II-  III  it  1 1  I  it  "ii't  I'll  1 1 1  u  ;i  Mil  I  ll  I  I  UN  |i.i  I  I  nu  'III'  III  1  I  s  1 1  I'  - 
.i|   ii\|iiii'  -III  1:1  mil-.   Ii\    riiiiliii'_   till'   tiiiii'   I  i''|iii  I  I'll    lilt    I 
.  1 1  -.1  |i|)i'ii  r.i  I  ll  f  I  ll  II  I  I'll  .1 1  h  II  nil  111  ll  1   lit    I  .1  -I'l  11. 

Preparation  of  the  Cast  in  Solution.  I  '!--■.  I  m  i  l;i  inn-  "I  llm  mi  i  ■•'.  n  ■ 
.  ;i-.  Ill  III  I'J".  11  "I  N  III  \  ti  ill  .ml  fill  11.  "I  Im'iIiii.;  ^v  ^  ■  '  I  'I,  I 
.'.  lui-l   -nil  will  111.  <'i"'l  mill  iii.il.i    1  111    \  "I'liM.    Mji  111  -". r. 

!  111.      Mr.i-'.iii     ;  M  ,  .,  .      :    ■  I'll)   -iilutiun   Mit'  1    I    '      : 

i!ul    I'l.iir   It   MI)    tlii''.'..nm   I'.ilii    t'  r   .i    \'V.    iinnuli -,    -■  thil     '    - 
!•    luilr   till'   ti'llipi'l  .Itlll  '■   '  it    till'   I  .itll. 

Mi'.l-;iM'    .T    1.1.      't     :'         jMI!    ;i',i!ir     r\tl'.ii  t     Ipii 

.\ith  tnur   \.iluiiii'^  lit    u.iti-r    uil'i  .i.iMtliri    tiiln-    .iiul    '.■..iMiJ.       \\ 
:ht'  tv.ii  -iiluii.'ti-.  iH'tiiiu  till-  iitiir.      At  inti'iv.il-  n  iimM'  .ilmiii  ,i  ■  ..  . 
iiv  I  III  ail'-  lit'  a  I'lpi  til'  1.1  ljI.l--  I  III  11  ■     '111  run  it  mtu  a  -innl.ii    \  ..Imm  ■ 
.if    I     |H'i    (lilt,    ai  I'tii     ,11  ul.        \t    tli-l   ,1    lir,i\\     whiN-    j  u  i  i  ij 'it.it-'    •! 
.  .iM  m    I-    pimlui  I'd.       liiil    allii    a    i''it,ii!i    lrii'.-;th    i 'i    liui'-lH 'ii.    lii 
pt'iiiliiiL;  I'll  the  ai  tiv  it>   "I   tin    !■  i  ini'iit.  in  >  ptr'  i  pit  ate  i-  pi  •  'ilin  <"  1. 


Null     -  'I  lit-  ili-.ii]ii  iiir.mn'  I'l  ;: 
111   I  ;-  ri't  prf'-fiit 


mniil  If  lint 


The  products  of  the  action  of  Trypsin  on  Proteins. 

'I'll!'  liiiii  I  |ii(iiliii  I  -  lilt  III'  Mit  mil   1)1    1 1'\  |i-iii   mill   ntlii'i 

pOWfltlll      ll\  iil'iii\  I  Ic      l'raL:rllt  -     nil      |iriitrill-     nui-l-l      iit     ,t 
IiUIIiIkT   (if    -uli-tiilli  1-    wlllili    ilittfl'    -^lll^\^  lliit     III     liatlll'i' 
,iiii|    aiimiiiit     Willi    till'    |i|itti'Mi.       riic\     HIT    iim-tl\     iimii 
iiiiiuu)   at'iil-.   with    till'   a  mum  Liniiip  n'|iiai  iiiu:   mi   Ji  iitoni 


1>I 


I'll.     \ 


""""-'""^    "I     'in     i'i.,i  -MM     I,  I,  ,  ., 

'    "    '"    '"nil         IVm,„u„„    a.i.l. 


<'ll  'Ml   Ml    Cooll.      „  ,n 

'11    Ml   ('II  cooll.      ■( 


"III"   |Uu|iiii||ic   ;i(   ill. 


.1  liiliMi  |>i  ii|iiMMii    :ii  1,1. 

Classification  of  the  Products. 

M'.ll         ^     Mulln  ,  .iiliuNvlir.     ^     '''"^    -rflr,.  (i.01||l.\. 

•'iiiim.  f     \iuin,,ti,     .,.,i,.,.      (ir.HM,  i; 

^"•'^'-      '     I)lr;nl,nxx|„,        (;,,„,„    (•. 
I  *i  iiiMiim  ;i.  iil- 
I  let  CI  III  \  I  1 1 


(  i  I  I  III  1 1    I  ) 

'"■  '"iiilMiiiiiiK.     (ii-iuip  \\. 

''''WllllllM|r;,|..,.„,,,|l,„,,,ll.       (il,,,,,..ui 

"''    ^         '       lihMiM      .,,„in, ,,„,., 


nil''.  .(11  .iiiiiiii)  hi'\osf>. 

"■  an. I'.  I    II   .1  \  II     .(mill. 


^'■"""'       "  •'""n"|""l'i"ni.-  a.  1,1..  .    ||  .ri|,,\||    ,  ,,„,,, 


::.      \a 


■'"   ""     '"   ■llnlll..   I~,„  ;,|„,.lr  ,,,  1,11.   (   ,11      \,,  . 

'•     '-^^nn.'    .l..■^^.l,„.  .,„,|,/i,, ,.,„„„„,,,„,„„„„,  ,,,„,, 

'■" "        ■"'■      '■•""M'l.HHi,,,        ,     11    rll.i   ii.M,   ,,,„„,. 
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aiiul   aKih.il    .iii.!    -hik'-.     ' ':)    r-ta:uiiiit,',    tin-   aKuh.'il    ti--t_--    '..    ti,-- 

u 


!  ] 


"Ml  ■  -I  ll'.S     I    I       I  III 


I '  I '  .  1   -  I  I  \  I        1 1    1 1   I 


I    H.    \ 


"•"  '1  .1   Ml'     f(l    MI     ,  I,, I, I,        j  |, 


"•"  '""I    I-   (hi.     t.,   il„ 


''     '","    ■""■"'"     '    '■•■   ■•'    '"■     "it-.a.-    uul,    t-n    .l,„,„     , 

"■'■'"^"■""'     '"'l  I'i'ii'      .t.  ul    .-,1,!     ]'<     .   .       .  ,-      ,      ,,, 

<      III     ji,  I     ,  ,  ,,[, 

il-'i      .UkI      Ic;i\. 

■  '•■'''■'■•'';'''•'■'■-•■■'■  I '-''■■'^'.^/■w-w.  i.i,..,- „„...„ 

■    ''"'^"••'l.     W.i^li.l,..  ,.,..., .„.u..  ,lnnu,l,  a  1,„1,.  .„ 
-ini,,!..    „11„.,(1,  u.a.r.   .hak,    .n.t   (,!„.,.  ;,^,.,„. 
"""   ""•""'"•■        \\.i!it!.,.   ,„,.„„,.,:,  .        ,,„„,,„„,. 

■     'Mill   w;il.  I    .u),l   il„-n    1,  I    ,t    ,1,,,,, 

'■■""'■'•■'"■'■'■'   '•  '■■•Mnl,...H!.l    ■,...,,,       ,,,:   ,,.1.,.:  ,■,■    "": 

' ''  '>>•'■'•   .1.  i(!      ,u,,| 

'"-^"i-il-.l    sulplnn.     .,,,,1.     A    ,„„.,,),.   ,.,,,,,,^    ^^ 


|iii«ii 


"""""""^'"'■l'''"""  omI.I.- for  th,.  .K,.xvl„ 


^  t 


I  11. 1!   ,l!l.aiirl    j,,,ft|,,ll  of    111,      ,„,,  ,|,|, 

ami  1)1. i!.      \  ^,  n.i'.  .    .1- 

Millon 


ii,  II'  -t 


Ii-,IL;rIit 
■'.'      tr,|    ,,) 


I  ■■      111'  '■    l...l!:..ii     ,,|     • 

Ma,i..  ,,.       IS,  ,.  p,,tcN  to   \,\      1 

^■""l-I'r,,!,„     ,..„,.„..      ,,|,1,     ,i„  I,  '        ,     \ 

•t-vi    t      ,1,1  "hi, HI!,  ,1.      tl   ,. 

■'■"'•'■'I      l'\      llll- 
'  .'-IIIll    I   l|;lil,,w  ,1. 

,      '•       '■^•■•'  -'•-'"-'-'■  .   .     :   i:u-.,!„a:,    .   ::,,.,,..  .1,,  „,. 

■•fammoniaan,!,, .,,„„,,,„.  ,,,,,,,  ^„,  ,;,  i,^,,,^  ,  ^,,^  ^,^    ,^^ 

''^'■^"^"•'■■''''•'"■'l-  ^    M:all    I,,,.    ,],„,,  ..       ,        , 

I«ltll(IA  ,         ,,,,1   .  ),,    ,,  ,    ,  ,  . 

/w-n.s/,.v.      l-,!,,,;    ,)^„  ,.„    ^^,,^1   ..sap,,.,,,.    .■       ,    .     ,         .  ,,  , 


'!'    '"  '  •'  .1  -  all.  I   ,„, 


(  II A  I' I  I.I ;  \i 

TIM.    CO  \(;i    I,  \  TloN     <»|      |',|.(i(»|). 


i    I 


' 


I   ,11  I  I  il--  I  I  iiK  I'  llii'd  . 
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:i.        I'll  I  niilhul.  I  lUIsi       \\     II    -i|l)-t  ;l  III  i'  loll  Mil   111  II  II  t  i--llt'- 
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A.     The  Laking  of  Blood. 
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B.     HaeinoiJlobin  and  its  Derivatives. 
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Crystallisation  of  oxyhaemo^lobin  (Rapid  method). 
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C.     Tlie  Spectroscopic  Examination  oi"  'he  Blood  Pigments. 
The  use  of  the  Direct-vision  Spectroscope. 
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B.     The    Physical    Chemistry    of   tiic    Urine. 
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;      ,  1  .  1  ,wi  I  ih.ui  ilu-  .inticipatfd  fri-fzin«  point  of  thr  urim-. 

DiirinK  till-  '  .ll!---!'  lit   till-  iNpi-nmriit   tiif  I'tcivinn  mivtiirc  must  in- 
siiirt-d  ..cra^iniKilly  1a   iiuMn->  ni   F,  aiul  uv  or  s;iit  a.Ul.'.l  t..  iii.uii 
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Thr  tli.-riiii.nit'trr  mu-t  iml  t'Ui.  h  llu-  -idr-  i,r  li.,ttoni  ..1  ihi-  IuIr'  ,\. 
•j-  ,  ;■.!-,  r,  -iTM- as  ,111  ,ui  i,iik-'lt.i  \.  Stii  ilir  water  remdurlv 
1a  ;...  a-.-  i.i  till-  111. itmuni  st.,;,r  i;.  The  t.-inp.-iaturr  talU,  atul 
llun   all.-r  a   tmir    iim'.    sharply,    and    iLinaiiis    sti-.uly   tur  .i   <..n- 
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,.,,,,., Mill,  -i!nl!. .11.      TlMi-:n    N    li.liN.ii...  l.l.iii'    a.  :.i  'U  l-i' 

.       .      •  ,    ,         I  Si,   ('        1^  II  ii'.M    \.       Now    IMI'.I  !•  1 
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It   ,.r.,nNrm,-nl   m  ■  ^Ill■.—  tl.i-a-  I'm        l"!-     'H'."   '-• 
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II  i'lii-  III  :ii'.iit      |ic'i-  liiic.  till'  iic-.iti\c   ^inii    liciiiL;  iiiKJrr 

N  hi  .11  I'l  h  ji  III  l~  (111  |\  (l:--ii(  iiilrijl  (I  I  he  cMclit  of  I  :! 
|il'l'  (rill. 

S(i  ('  ,|  i~    dill:',  N        1  :;    .    ]m  jn    '  |ii       "' 

Tli.it    I-  |i||       -J  s'.t. 

A  II  ■■  1 11(1  Kii  I  (ir      i^  .1    -II  li^l  :i  ij(  (■   iliii:    ~li(i\\-  ;i   cliii'iM,. 

III  (iildlll  \\  licli  ^1  11  rl:illi  aliKHiliI  (,|  .i:i  .k  id  ii|-  ;ili  alkilll 
I-  :hI'I'>I    1(1    ll.       Al     ,1    (clliilli     -I;il;c    (il     Mir    addilidli     llicl-c 

I-  all  I  III  criiicd  Ml  r  tint,  and  ihc  -(  d  ii  I  u  m  i-  now  -aid 
to    I'r     ■iimlial     Id    til, It     1  ikIk  at  di.  '      It     imi-t     lir   i|rail\ 

lindrl -Iddd  lllat  tin-  -ircallcd  I  Ir  1 1 1  f.i  1 1 1  \  ddc-  not 
lici  r--,il  I  I  \    ( oil  c-^  I  Kill  (I    Id  a  n   r(|lia  III  \    i  II   I  lie  (  dllcclll  lal  idll 

(>t  II  .111(1  ''II  idll-.  I- nil  lir  f.  .1  -dinlidii  ihal  I-  iimtial 
Id  diir  indi(,ildr  max  lia\r  a  i  ( nn  r  ii  I  la  I  idii  df  n  jon- 
\\i(|ri\  dillrrri't  t'idiii  tlial  III  a  -dlnlidii  lli.il  i-  iifiilial  to 
aliotlirr  I  iidlc.itdf.  'I'liil-  a  -(ilnlidH  iiriili-.i!  Id  jilicildl- 
I'lil  iialrl  II     ha-    a     |>i|  ahdiM     [l  ;     one     lirnllal     td     liirlli\l- 

(iraiirr  li.i-    |i||      ahdiil     I.      'I'lir    \aliir    |i|i    |(ir   aii\    -dlntimi 

I  a  II  lir  del  I'll  II I  III  ■(  I  ,dr(  I  IK  a  1 1  \    li\    li  lia  1 1  -  (  d  I  lir  |  iiit  r  n  I  ia  I  -rl 

n|ihrt\\rcn    llir   "-(dnlidii    aiid    h\  di'drrii.      I'nii  iirr.    ll    ha- 

hrrll    -hdW  II    t  ll.ll    I  f  I  W  d  -d|  III  idll-   -lldW    I  I  ir  -al  nc  I  III  :    Willi 

a    ri\rii    indicaldi     ,it   .ilmnt     the    iiriilial    jidint    <>i   tin-    in 

liiiMldl  .  I  hen  t  iir-r  -(dill  idll-  have  the  -a  Illr  |i||.  Si.|c|i-cii 
lia-  r\  iil\  1  d  a  lllrl  hdd  id  ( let  r  ini  l  n  l  IIU  I  hr  I  iiir  arid  it  \  dt 
-.dllllldll-  ha-rd  nil  tin-  |irili(i|i|r.  'riic  |i;|  i-  |din^|i|\ 
tdiiiiil  h\  tlir  additidii  dl  \aii(iii-  iiidKatd',-.  'ilirn  a 
-cllr-  (if  -dllllldll-  I-  |i|('|iarrd  Ullh  klidUli  \alllr-  ui  p,,. 
\  irllain  ilidii;,  or  I-  added  Id  raili  and  In  the  -nliitlon. 
'I'lid-r  I  hat  lia\  r  cxai  I  1\  1  he  -aiiir  lint  li.i  \  r  r(|  iia  I  \  a  I  lie- 
of  Ph. 

|-dl  till'  ilctall-  df  the  a|i|ili(  ,it  ion  o|  ihr  liirlliod  lo 
nriiir.  ihc  -tiiilriil  -lidiilil  (dii-iill  a  |ia|iri  li\  (i.  S. 
\\ai|iiiii'.   i  "iid  (  iifin  i(  .li  .Jdiiniai.   \(il    \  ..  |i.  -.jdT. 
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I    II.     1\.  \i    ll'l  I  •\     '  '1      I    KIM   . 

The  iMiiiii'  I't  (  filaiii  iiiilicatid^  i^  t;i\i'ii  mlow. 

I'll 
Mi^i  li\  1    '.  Kiln  (I  1  ;;  -J 

'I'lopa.Mliii  (K  I  II  -Jf, 

I  >1    llirt  !,\  1-iilll  lllii  a/,>   lirli/i'lir 

■I'.^lilVr'     ■    ..^.iit  I  -1 '.'  I  -1 

Mrih\l    Oraii-r  :;  1  II 

Mrllivl      l.'r.l 
|i-N  It  |(i|i||rllMl 

I  ,ii  Hill- 

NrUlial    IJr.i 

IJo-'dIic    Aciil 
fcNa|iliI  liolplit  lialtiii 
I  'lu'n(il|ilit  liali'i  n 
'rii\  iiiiilplit  lia  Iriii 
'rrdpaiMiliii    () 

Ndiiiial  urine  lia~  |)|i  aiioiit  ."..  tlia!  i^.  it  i^  aciil  to 
III  mil'-  anil  |ilicnul|ilii  liah-in.  lnit  alkaliiir  \n  nu't  li\  I  oca  nL;r. 

Tlir  aiiKHiiit  III  N  In  -iiiliiini  li\  ilioxnir  that  iiiii^t  In- 
aililiMJ  Id  iiiaki'  till'  iiiiNliiii'  ni'iitial  to  plii'iK  tl  jilit  lia  Iri  ii 
i-  -Dlllrt  I  nil"-  callril  It  -  ■■  ariillt  \  ."  It  U  ulllil  lir  lirt  t  rr  t  o 
call  tlii-  till'  ■•  t  it  rat  iiiii  aiiilit\."  [''or  tin-  nii'tlinil  ol'  il^ 
ili'tcriiii  iiai  ion  -n'  l'!\.  '■'•l~. 

Till'  a(iilit\  nl'  iiiirnial  iirini'  i-  liiir  partly  tu  t  lie 
liri'^i'iHT  III  arid  |iliii~.|iliati'--,  luii  lar^irlx  tu  IVit  iir;ianic 
ai  ill-. 


i; :; 

7  i  t 

•  IIP 

.Ml 

1  1 ' 
-^  (1 

.'i  s 

s  1) 

t'l  ;• 

StI 

1  ■■ » 

>>  7 

s :; 

|IMI 

'.r:; 
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III 
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C.     The    Pigments   of   Urine. 

Urochrome  i--  tlir  ciiii'l'  |iiLiiiii'iii  uf  mirma!  iiriiu'. 
It  I-  a  \rlliiu  >iil)-tanri'  uliiili  ha--  im  (Ifliniti'  a  li-^iii'iit  ion 
lianil.  Not  liinu  cert  am  i'^  Uimu  ii  a^  to  it-  <  oii-t  it  ill  ion  or- 
ori,<j;iii.  iMt'pt  that  It  i-apparrntiv  not  ilrriM'il  froiii  tlir 
liiir  pi;^inciit-.      It   lia-  liiaiiM'il  i  iiiiK  in;^  piopirt  ic-. 


1i: 


I'll!' 

-  :«!;■  i 


!       :  I    KIM   .  I    !l.     I\ 

Urobilin  (ncm-  1 1  i  i-li  m  iiium  I  n  n  in'  :i-  it  ^  i  Ini  iMio^rii. 
II I  mIh  1 1  iiiiLii'ii.  Till-  1^  (  iiii\  lit '-il  iiiid  iiri'liilin  l'\  ;iri(i'~ 
(ir    li\     till'    aiiioii     i>l     liulil     .iMil     owL^i'ii.     Til''     .iiiiiiiint 

r\(  lilid  I-  lli;ilkc(ll\  i  III  I  CI-iil  III  li'Vi'l^.  Ill  (il-r;|-r^  (if 
ihc  !l\rr  Jllil  lillr  |i;i --llL^i  ■-.  Ii\  i  li '^t  I  I  Hi  li  HI  ul  llir  Cril 
I  I  i||i||-i  li'-.  i-|||i  Ki  1 1\  III  |ii'lli  K  inll -■  a  ll:l"lll  ij.  ;il!ii  ilmili;i 
t  1m'  ,1  li~i  ir|i1  inn  III  I  ill  II  111  I  liil  -.  Ill  I  rl  I  ;i  i  II  i  it  1  lif-i-  r:i-c-- 
ll'i'  lll'iililllli  It-i'll  I-  liillllii  ill  I  III'  llliiii'.  ,ilii|  I. Ill  lie 
!■  I'll  t  I  liiil    li\    1 1  -  rli.i  IMiI  I'l  I -I  Ir    .1  li-i  II  I  il  II  111     li.llnl.     II I  I  ilii  I  i  II  • 

I  "_i-ii  111  it  l:i  \  I  ii'_:  ;i  ilrli  ii  it  r  Im  ml. 

I  li  il  II  I  I  III  iL'i '11  I-  .1  |i\llMi  liiiii\  .lllil  I-  I  i-|ii  ili^l  iilr  till' 
I'.lillli   ll'--   ItMilh'll    with    |i   i|  llllrl  ll\  I    illll  lliu    lirll/.i  liltllS  lie. 

'Till'    ii!i'_;iii    III     II  lulu  1 1 II     IViiiii     till'    liili'     |iiL;iiiiii  t  ^     i-> 

i|  I -rll-~i'i|  nil  |i;IUi'  ll'.I.  It  lllil\  lir  ,li|i|ii|  lli;il  tlir  1 1  li  •  1 1  i  |  i  1 1 
;i  li-i  illiril  llnlil  tlir  lioWrl  llilii  ill,'  r  I  !  r  1 1  i.i  t  1 1 1 1 1  |-  liiii^tl\ 
f\i|i'!  I'll  li\  llic  ll\r|-  llltn  I  he  liljr.  ~i  i  lluil  ii|i|\  ,|  ~||iall 
|Milti(i|i  li:i(  III'-  the  mint'.  Sliiiiilil  the  iiM-r  iriU  lie 
lll|IIIi'il  llirl'r  I-  ;i  IllJI'kril  I  I  irlcii -i  in  l|ir  rXrlctiDji  of 
t'lllicl    iiniliilili   nl'  II  I  I  .lp||lli(i^;i'li    III    I  lir   llliiic. 

Uroerythrin    i-    Iniiinl    in    -mi;iI1    jiiinunt-    in    imninil 

linnr.        It      i-~      ilKI'i'^-i'il      III     li'NcI     ;illil     (■I'lljin     ill-(';i-i'-    of 

till'    li\  i-i'. 

it  i-  -oliililr  in  ,iin\l  iiiioiiol.  Solution-  lime  a 
i'i'(l(li-li  loliuii'.  Iiiit   all'  iin-lalili'  to  Iil:Ii1. 

'I'lii'  |iii:iii('iit  i-  ii-iiall\  a--iMiat('i|  \\itli  t  hr  iiialfs 
or  III  ir  ai  ill   III    till'    II I  i  lir. 

Haematoporphyrin  i-  foiiml  in  tiair-  in  nonnal  iiiiiic. 
Tlit'ii'  i-  J  crrtain  imrca-r  in  tr\i'i-,  and  mhih'  otlirr 
ili-i';i-i'-,  liilt  ;t  \i'i'\  hiaiKi'il  iini-ca-r  in  (t'ltaiii  la-i'-  of 
|iiii-(iii i iil;  liy  siilpiional  or  trimial.  ('-|ir<'iall\    in  woincn. 

Urorosein  (ic(  iir-  in  urine  a-  ;i  rhromoLii'ii  wliidi  i> 
I  on\  crli'il  ill!  11  I  111'  piL^iiii'iit  li\  1  he  net  inn  of  -i  coiil;'  aiiiU, 
>ii('li  a>  IK'I. 


1  II.  I\. 
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It  1-  iii-i>lulili'  in  I'l  lirr  :iiiil  i-  I  liii- (li-l  iii;^ni-li>'il  Irniii 

lll,l|._;,i   Mil.'   r,  )rilM'(l    III    I  III'   Ii'-t    I'll-   imlh  ;lll.       i  |-',\.  iKM. 

'I'lic  (  111  (illio^rll     -ci'lll^    \n    lif    ,111     illildl     lii>'l\.    pi>--lli|\ 
I  mil  il   ;li  I't  li'   iiriii. 

(.      \  ill ■  til''  ■  :i'  il  iii.il  u!  nil'  .mil  cx.u^'nir  -.Minr   iii  .i 

l,,,ik'  !':■■     -i.r.  l|.  ...  ..pc.        Note     th.lt      liii-I.       .Ill-     Ih'     ill  ll!i;;i' 

,-ilw,,i  i.;;.,;i  i..,nii~.  Imi  ,1  l:.iiit.iI   i!i--<  iijitMn  >  >!  ;lii'  \  im|.-i.     \'  ■.'<(  Iii^im', 
t!i.-  .  'li.-t'  unii.iiN   pi.;-''^''.  "-iiiil~  I!"  I'.miK. 

....-1.  ^.itnt.iir  .i;  .1.1-1  -.■■■<!  I  .1  .  '  i|  I. Mill'  \Mili  ;iii!ni"nmiii 
,i;!|.ii,lti  .  1  ilti  t  nil  tlM'  pill  ipit.lti-  ,liul  III  II  (liv  I  iinplitiK  111  tlir 
,111.  i:\ii. I.  I  :t  with  ,1  -iimU  .i:r..  iiiiU  "t  -Ui'Iil.;  u!i  ■'Iml.  .\  I'rMwiii^ii 
-■"hilhiii  .  Miu.imiir^  mnl.il'iiiiuiii  i-  .i!i1.imi<  .1.  'I  n  .it  tin--  with  ;i  trv. 
iii..p-.  lit  li\il;."  liLiiir  ;n  1.1  ;  the  tin  ihilim  luiii  i- '  "n\  >i ''■'!  (•  mih  iiuliii. 
I',\.inir,!i-  uilii  till  -pc,  ti,.-.  iipi-.  .111(1  iMt'-  ,1  '-iiiulf  ah^.iip"  "  Im""' 
MtiKitnl  t  till-  luiiition  1,1  ill.'  lilin'  ami  tin-  mi.ii.  it-  I'litir  i- 
alii.iit  \  4''ii. 

D,     The    Inorganic   Constituents. 

/\  III  Kins. 

Sodium  and  potassium  m.'  t. niinl  i.>  i  Iw  cxiriit  ol  :'>  "i  ^.^iii. 
KOaii.l  '■■ -^il  ;iiii.  Nil  ()  |M'i'  .li.'iii.  Till'  lati.)  K  ()  ;  N.i  (> 
^t'llrl.i  ll\    tiill.iK   1  :  1  ■■<  I. 

I  )iiriti'_:  ~lai\at  mil  1 1 1  i '-  ran  li-i'  a-  Iiil:Ii  a-  :1  :  1 .  owiii^ 
t(,   ill.'   I'MiTtinn    mI    till'    pnia--illlll    ni    llu'    ll--Ui'~'.    -uililllll 

lu'iiij:   1(11111(1    111    a    Il    -iiialliT  aiiKiiiiit    th.iii   |h  .t  ,i  ~-i  mil, 

'I'lif  -aiiH'  i-  tiiuiiil  in  all  u.i-tiiiL;  di-ca-c-'. 

Calcium  and  magnesium  .nc  iii.iinlv  ('\(i(l.(l  l'\  ili'' 
ImiucI.  T'ic  a  UK  hi  II I  -  in  in  iiic  .nv  ti  :>:!  to  '•  'i  ^hi.  CaO  .md 
II  !.;  Id  11  -Jl  ;:iii.  (it  M-t  >. 

Tlic  ,1111(111  lit  -  nt  t  hc-r  aikaiiiic  carl  li-  111  t  ill-  nnnc  arc 
iiK  ica-i'il    li\    the  adiiiini-t  i.it  lull    (if  .  iru.i  1 1  n    a(iil-.   oi'   in 

(  (Mldlt  loll-  -tl(  Il  a~  lll.liirli'-   III   \S  IlK  11  I  lie  tdlln.il  Kill  III    ~ll(  Il 
acid-   I-   I  llclc.l-cd. 


!■-    ;  ■  ' 


:il 

>   A   " 

ma 

•S-i 

Jiill 


l.U 


t  i;i\  I 


II.    \\. 


Iron   ,li-(i   I-    lll,lllll\    i\(lrti'.|    li\    thr    lidWil.        It     1^    tiillinl 

III    liiiiiMii    iiiini'   iiiil\    III   ii|'l:^iiiii'  (  him  Im  ii.it  luii.   wikI    t  iim 
1 1 1 1  I  \    Id  I  1 1  (■  I  ■  \  I  ( ■  1 1 1    111   ( I  ."i  t  (I    111  I ;  M  1 1 1  l;  I  ,  1 1 1 1  ^   I II  ■  I    1 1 1 1  ■  I ,  I . 

.  I  /'  .'.'I//  ^. 

Chlorides  Id,  m  i  ln'  ,  liii  r  |i,i  rt  dt  i  hr  mi  imh-  ,,i  i  ii,.  mi  iic. 

Tin'  a  liidiiiil    I  Ml. 'I  CI  I    i~  dtlcii   (  .1  l(;  I  I.I  I  III  .1-   I  I    II    .ill   I   \i-lci| 

.1^    N.  i('l.    llidliL;li     till'    .iiiidiiiil     d|    --dill  11  III     III    till'    III  I  III'    I- 

I II 'II I  I.I  II  \      lldl     ~ll  rill   li'lil     t  d    I  urn  III  Mr    w  It  li   a  i  I    I  III     I   hid  fi  lie. 

I'lli'  ;i  lildii  111    I  11  t  llr  II II  IP'  iii|ii'liiU  l;i  iLli   i  \    dl  I  I  1  ii'  ;i  liinl  1 1 1 1    in 

I  ill'  Iddil.  I  lilt   ~i  nil-  ,1 II   I  III  |H  I)  1 .1  III    I II  III  I  idii  d|    ;  lir  kill  iii'\    i^ 
Id    lii;i  1 11 1  .1  I  II     :i     rill  I- 1.1  III     d- 1 1  ml  1 1       |i|i-^ni'r     n'     I  In-    li^-nr 

lliiiii-.     iiiiiiiiK     li\     \iiii.iiidii-    III     till-    .iiiidiihi    dl     N.iCI 
i'\i  I  I'l  III.     il     IdlldW-    lluit     aii\:liiiiL;    I  I'lhi  I  ii'_:    Id    ,,iii~r    .i 

rlia  IlLli'    ill    I  III'   ii~ll|dt  II     ii|lli  I  I  111  mill    III    I  Ih'    lidil  \     I  -    I  I.I  Mr    td 
:i  1 1  I'l'   I  III'   I  All  I'l  lull    111    rl.  Idl'uli-    III    I  I  !i  ■    1 1  I  I  Mr. 

'Ilill-  '11111111;  -t  ;t  l'\  ;it  'I  HI  .iiiil  iIiiiiiil:  ihr  tdiiii.ilmii  ot 
i'\  llilil  I  I'-  Ml  |i|li  II  MdlMM  1  hr  liildliiii^  lll;l\  i  !  ! -.  i  1 1)  ii  ill' 
I  Idlil    III  I  111'.       Till'   .1  llidli  II  t    dl    (    I    I  Mill  111    |ir  r  i|  il   III    I-   ,1  lldl  It 

7  Liiii^.      I.'i'i  Imhii  il  .1-  N;i(  'I  It   I-  I: 


:  1 .1  111-. 


I'  dl    till'   II II 'I  I  mil   dl   I'-l  I  liiiit  mil    -ir    l''.\.  :'■!>. 

Sulphates.  (liil\  .1  -null  |idiimii  dl  ilir  -ul  |i|iiiti- 
I'M  ii'li'il  ill  till'  mini'  i-  I;i1m-i,  m  ;i-  -m  li  with  ihc  Iddii. 
Till'  L;ri';i  1  I'l'  I  id  I  I  mil  1-  ilni  \  ni  1 1 1,111  t  hr  d\ii|,it  mn  1 1|  -n  I  nh  11 1' 
run  t  ;i  I  n  I  iil;      -11  h-t  h  Ih  r-.     I  lilrll\       |.rdtrlli-.  Till       .ilimlint 

dt    -llljiil.lt  r-    i-    tlill-   ;|     Idlicll     liir.i-lllr    dl    tin      Idl.il    .lindlillt 

111    jildtrin    llirt  .1  i  idl  I -I'll.    I  III'    l;ilid    — ' —    liiMI"    ll-ll;lll\      - 

^(  )  ~  1 

Sni|iii,lli-     nil'     rXrlrt'il      \rl\      l';iji|iil\     .illrl'    :i     |i|dtcin 

nir:il.    ii.iihiiiL;   il    iii;i\ininni    iiliinit    tlirtlin'ii    hdin.     Tlii- 

-ri'lll-     td     IliilliMlr    lli;il      i\-tini'.      ihr      -llljilllil      id||i|i|i'\      dt' 
I  ll'dl  r  i  I  I  -      I  -    -!  il  I  I     dfl'   ;d  II  I     ri  i  i-dll  iri  I     \  ■■'.   \      r;!  I   I  \      !  !  !     !  !  !r    :  I  !  "I'-. 

t  inn  dt  |ii'iilrin-. 


(II.   1\. ' 


I    1  HI    Kl    \l       -1    1,1   li  \  I  1   -. 


li 


Ethereal  sulpliates  .iir  .---ti'i-  imi  ncl  li\   tin-  iiiiinii  dI 
,iil|iliiiiir  ;it  III  with  |iliiii()|^. 


(»      Oil 

s 
()    oil 


llo.c  II 


()      O.C  II 

-  >       s 


II  ( 


o    on 


~.,l|lhM,|.         .1.      mI.  I'l 1. 

'I'Im'  |iI  i>|i(i|'n(ill  (i|  llh-  ~lil|illlll'  lll;il  l~  |M'i'-cllI  .1-  I'l  llflT.ll 
^ill|i|i,iti'  v.il'ii'--  I  i>li-lili'l'jlil\  .  l-'iillll  li.l-  -Ih'Uli  lll^it  ill 
-I  ,1  I  \  ,ll  lull  illlil  Mil  illi'I-  li'l.lt  l\  rl\  ili'lh  ii'lll  ill  |iriiti'lll-  llli' 
|i|'M|>n|'l  li  111  llnri.l-i'~.  il^  ijni'--  ill, it  III  till'  ■•  lli'llt  l;li 
-ll||]|il||'.  'I  lull'  i-  ;lUi>  .1  liMlki'il  illilTil^r  ilttil  till' 
.idliiill  i-t  I'.ll  iiHl     III     .I'l'l.lill     |ill('lliillr     ~llli-1  ,1111  I  -.     Ml      ulli'll 

-mil    I  .  iiiipiiiiinl-   .111'     liiiiMi'il     III     llii'    IhiiI\     Ii\     liai  I  riiai 

,i,',,i|lij        -llKili.     ,1-     III      ml  i-I  1  iKl  I     iili-t  nut  lull     ;illil     -I'MTc 

(  111  1^1  1 1 1,1 1  lull.      Ill  -Mill  I  ,1-1'-  till'  I  il  II  I  ml-  till  I  ml  run  iii'_;,ili'il 
Willi  -li  I  nil  II  I'll    III  III  Mil' 


(■  11  .Oil 

.11  '" 

'     "  Oil 

(•  II  N.Oli 


|ilirllii| 


liil  hli'il    !  11  nil    1  \  I  1 1-1  M 


.  IIHJiiW  I.    rnlllli'il    I  liilll    t  r\  |iti'|ill.l  III'. 


'I'lii'-i  iMiiili'-  ,ilr  |iii! -nlliill-.  'I'lli'V  IllUti'  Willi  -ili]illlirir 
.1,  III.  |i|'(ilijli|\  111  ihi'  llMT.  til  Imiil  till'  IIIIKH  null-  I't  lii'I'i'al 
-n  !|i|l;ll  I'-. 

■I'll,'  i-t  hi'i  I  .il  -iii|ili,ii  I'-  liiiin  -nliiiili'  li,inniii  -,i  It -.  a  ml 
(iiii  III'  -i'|ij  r,ili'i|  Irmii  tlir  inumMnu  -ill  piint  i-  hv  lirat- 
iiniii  \\iili  liaiiiiin  ililiii  nil'  ,ini|  ti  It  I'll  iil:.  'I  Iii'\  arc 
li\ilnil\ -I'll    til   til.'    |iliiniil    .iml    -iil|iiiiirii     .n  nl    li\     linilini^ 

\'.  It  1 1    II  \  li  I'l  111  I  li)l  ir  ,11   li  I. 

"Neutral"  Sulphur.  In  mint'  t  liciv  i-  alw,i\-  luv-ciil 
a   ('('I'laiii  aimiiinl   n!    -iiliiliiir    in  a   lui'iii  li'--  i)\iili-i'il   than 

th.it    nt    a    -nhilialr.       'I'ln'    rVail     liatlllr    nl     till'    ii  m  1 1 H  HI  III  U 

111   iii'iih'  (iinta  III  inu   -iiliilmi'   in  tin-  tmni  i-  imt    Mt   rlcar. 


II 


i  ii 


a 


•p 


iv 


1    ■  I  ;■, iM  .  Ii  n.   i\. 

1 1    I-  |ii  uli.i  lp|(    I  li.ii    1 1  If  MUM  unit    111    ■■  nciil  r.i  I  "  ^iil|iliur 

III  I  III'  I  I  I  III'  I  ^  llii|i'{ir>l>lrlll  i>r  I  III-  1  III  :i  I  ,1  li  lull  lit  i>l  >lll  |>ll  II  I' 
rMrrliij.  It  |J|i>li;iM\  \,ll'ii'-  \\  I  t  1 1  till'  JIIHilllll  i  i|  tl--lli' 
|i|iiti'lli  lili't  .1  liiil  l~ril.  -I)  llljt  II-  lirl  I'l  III  I  llil  I  li  HI  I-  I'tti'll  lit 
iiill-lilil  ii  lili'    i  111  I'll  -I  . 

I'ni   'III'  I  irii  I'll  I  ml:i-  III   -nl|iliiir  i'\iii't  !•'!  in    thr  thiTc 

tiUlll-    II  ImIi'I    il  I  lli'l  I'll  I     Mill  ,1  liiihr   rnililll  II  iM  -   -I  r    pJUi-    i'S-'. 

I'.  )|     I  III'    llli'l  IliiiU   I  it    lift  I'l  III  I  ll.ll  il  111     111     1  III'    -  II  I  |iii  II  I     -I'l' 

Phosphates.     'I'lir  |iliii-|ilinir-  nl  till'  mini'  nrr  |irr~riil 

nil     till-    mil'     ll.llnl     ,1-     -,ilt^    III     till'     iilkilil      lili't.ll-     ;ill(i     nt 

J  III  III!  ill  I  II  III   :    on    I  1 1  iii'l  .  ;l-    -.ill--    III    I  lie  ;il  kil  I  i  III'  I'll  rt  li-. 

liilriiiifi  .mil  iii;iL;ni^i  II  III.  .\liii;il  :l  ;•  urin-.  nt  l'()  ;iir 
i'\'  li'li'il  |irl'  illrin  in  tin'  iiiiin'.  I  Mm  i- |ilii  irn  ;ii  iil  lnlln- 
t  lllri'  -,'l  II'-  ill  -;iit  -  .  'I'lir  1 1  Mil  I  1 1 1;  M'  liir  t  li.il  iil  -mi  I II  In  iiImI 
I  ;i  Id  II  III   Mir 


.\mi  ni.il  |iliii-|ili,i!i'.  N.I  !'(  ) 


:    C.     I'O 


Miillii   ll\i|n..L!i'n   |.llii-li|l;itr.    N.i    lil'<  )      :    Cill    l'(»     , 
|)i   IimIii.-iii   |iIim-|iIi,iIi'.  N.iH   I'd  :    Cm  ji     \H)     . 

Till'  1  III  ri'  -iiilillln  -mIi-  mimI  CmII  I'()  :iIi'  -nllllilr  in 
WMti'l-;  till'  iillii'l'  t\\(i  rMlililin  -mIi-  mIi'  1  ii -i  i|  II  IiIi'.  'ilir 
niirniMl  .iinl  niniiiili  \  il  i'iilicii  pin  i-pliMt  i-  mit  iilkMliin'  in 
ri'Mi  tiiin  til  litniii-  ;    llir  i|  i  li  \  i|  ii  iprii   pin  i-pliMt  r-  Mi'r  Miiil. 

Till-  |ilii  i-)iIimI  I  -  lit  till'  iiiiiii'  .111'  ili'iiNi'i!  |iMiil\  li'iiin 
llii'  innrLiMiiM  |iliii-|i|i,i  I  !•-  ol  till'  liHiil.  |iMiil\  tinlii  tlic 
1 1\  iiIm  I  II II I  III  |ilii  i-|  i!  II  ii  11- I  I  HI  t  M  I  n  I  nu  -nii-iMmr-  ut  tlir 
rniiil  Mini  II--III'-,  -llrll  :l-  li  i  Ir  Iri  i  1 1|  i  it  I'l  li -.  Irrllliill-  ami 
|i|Mi-|iiii  1  I  lint  I'i  n-.  Mini  p:iltl\  m!-ii  tl'iHll  till'  pllii-plial  •■-'  ni 
liolii'.        riiri'NMit   -!l,l  Ic  }i1m  \  I'll    li\    t  lir-i'  \  M  liiill- riMll  pull  IliU 

III     tiiiniiliL:     till'    iniliMIA     pliii-pliMt  r-    i-   illl'lirlll!     to    ilclil 

..,; ; ....  1,.  1  I..    .  .,,t   t  1.... ; i  i  i i l..,t.,^ 

■  _    ■         •  ■  .  i  ■     i     •  ■  i  "      1     " 

\ar\in::    lictwcrii    I'J  aiiil   ."iti   pci' i  nil ..  air  r\i  rcti'il   li\   llu' 


1  II.   1\. 


Ill'  .-ill  \  1 1  -. 


ij; 


liou.l.  Ill  I  III-  riilllliM  I  lull  It  lil,i\  lir  liolnl  ill. it  .llk;llllir 
nlHi-|ili,iIr~  ut  llif  liMiil  ,ilc  liiuir  llUilv  I"  !"■  cM  iclrd  ill 
I  he   III  I  iif   t  li;lll   III  V  riirl  ll\    |  il  ii  i- |  il  i,i  1 1'-. 

Till'  I  \i  ITI  iiili  (it  \.iI\,IIl:  ;illinlll|l-  (il  |ili(i-|iIlJtr-  li\ 
(  1 1,  ■  kill  III' \  i-  III  If  lit  I  lie  met  111  II  U  li\  IlliMli-  ft  \\  hull  ill'' 
Ir.KlIni!  (.1  liic  hi)il\  llllliU  I-  IIIJllll.llllcil  III  i  •. )  1 1 1 1 1 1  il  1 1 1 II I . 
All  lliMV.i-rii  i-\i|vtlMii  I-  ;ilu,i\-  -.■.■II  ill  I.I-''-  ot  III  III 
|>.  II -I  111  I  11-    .1  ml    III    I  111-  ,li   HJii-l-   il-  'III   l.ll  ni    U  I  I  11    il  III  lifli'-. 

A-  -iiiill  ,1-  llir  linilr  -lir\V-  .1  iilllllll  LH.uIr  ul 
.lIK.lllllll  \  ,      ,1      |iliTl|ill.lt  mil      III       r,lllll\       |il:ii-|ihlllr-     tllUf- 

|ihii  !■.     Till-  I-  -iHiii'l  mil'-  kiiiiu  II  II-  |iliii-|ili.il  III  I.I.  I'll'  i'  I- 

III  i!  Ilri  ('--Il  lll\  II- -I  KM  I  I  ■I  I  W  it  ll  II  II  IIK  rr.l-r  III  |  il  H  i-|  il  111  1 1'-> 
III  thf  lllillr.  Ill  ill.'  |iliii-|illilt  lin.l  III  jllM'llllr-  It  I- 
|il  ,,|,,i  |,|,.  tli;,l  llin-r  I-  ,111  r\rr--i\r  illliulllll  ut  i  il  li' 1 1 1  III  III 
ill,,  iiiiii,..  illlr  III  II  ilrtiTl  l\  I'  i-\i  I'.'t  lull  lit  till'  IiiI-.l;'' 
ml  r-t  llir. 

A    ci'itiiiii    miKiiiiit     III     |iliii-|iliiii  11-    i-    tiiiiiMi    ill    'III' 

lllillr    III    .111    (irj^llllll     tiirill.    nut     H^    H    |illii-|ill.lt  r.        It     lll.l>     ln' 

|iri'-fiil  II-  i;l\  cciii  |iliii-)iliiiiii  ariil.  Tin'  iim  r.i;^<'  ilmlv 
,1  iiiuiiiil   i-  iilioiit   "ill  iimiii-. 

|-'iii    I II  I'l  Ik  III  111  c-l  1 1  Mill  mil  -rr  l'.\.  :il'.'. 

I  .      W  A  t-:   chlorides  \>\   .nkk-n:    l'  ,ili"i:i     '    I  .1  .  <il    iiMif  .1 

1.  v'.   ill.  .p-  i.t  )iiir.^  ii:',M<    ,11  III  .iii.l    '.....:    ,1  3   p.-i    .  nil.  -.'lulMii  ..t 

-ll\,l      Uitl.lti.        .\tl     lllilllul.m!     niiui^      pli  I   ipit.ar     i.t      -ll'.rt     'ilkitutl' 

iippi  .11-  .It  ..nci  .      It    ihi-  I  iilniiil-- llir  il--  11!  .|u,i:'.iitv .  t'  I-   -.liip..!i 

IM  I  rU     111  I   .  Illlr-    III  ilk  \     Ml    1  .;  Mir  -C   III. 
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.  T.I  il  ir-i  tiil.i  iir.iiK  l.ili  rt  i.iiiir  .iiki  :i  kiilr  -^tmii.; 
.lUMi.iiiM  iin.i  h.iM.  A  \'.i.ir  t',ik\  pir.  ijiit-itr  (it  till  phosphates 
of  calcium  and  magnesium  i-  t  nn....     I  litrr  ntt  tin  jn     i  i.ti-. 

W-'.-ii   ■..■.  !'.!!    "..ilrt  ,  j.iiil  .11,-.  .i\  .•   m    S  1  .1  .  rt   illilitr  .11  rlK     lU  l.k       1  'l\  111'- 

llir  -iiliitirn  mil.  tu.i  p.iit-.     T"  rill'  p.nt  .uiii  a  -"riutmii  nl  put.i-.uiin 
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"'■■ll'l''   .  \     ■/,  hit.-    pt«-i    Ipltal.-     I~    |irr.,lu.   r.I.     -ii'  i\',  111-     t'v    !■[(    ■    "I.   r    .  if 

calcium  m  il,.'  uniir. 

■-■         I  '•   l!l'     ■■lll'-l     I'lltl-M    m!     l!-,.      -   .iulh.Il    .(.lii    .CI     .     III.ll    hulk 
"'    --ll"!:'-'    liilr:      ,m  u!    ,m.l    .iIh.iU     :  •     .iMiiin  .iiiiiiii     m  :^  .i  \  Iniatr. 

I'"ll   ■      •!     ^'   '!■    .-.      ■   I\--I.tlllll.'      pi.  .   I|.:'   iP        i         ;.;    „lii,  ,  ,1. 

1  I.   .  n. .  .  t  phosphates. 

^"11        ^.  iilr.'il  linn. 
•  '11  hulling;  ■■-,■,,,, 

ii.iii-^  t..  I-  ■ 


.\',  I"-    tlif 


"pliates 


To   demonstrate    the    presence   of  acid-phosphates 


in  urine. 


(lit. 


■Illli.'li    ■  ■!      1. 


'  iiuiiii    .  '      .ml,  .       !■  111.  I     I,  j„  ,itiJl\     tli|..iiL;ii    .1    -Ml. ill 
•''■'■I     l''i|"  1     !"ll    ill.      •'     .M'.      i~     .  1.  .11.       I  I.  ,11     til.'    tlhl.il.-     w  nil     ;i 


lull.-  I'.ii  \  l;i  !iii\ti;i.-  .111.1    b. .,!.       I';;!. 
iiiti  II  .11  I.I  .111.!  l...i;  ■    . 
I  III'  \  1  11.  i\\    I  •! .  I  ipi:.!  ii 

l.ll.iM'l;.!!.  -.  --Ulll  ;l^  .\.il  I    I'l  I  . 

^'•1  I  \-         '"■  .lllllr   p...      :         •         \       i! 

i.it.'.t  i     .  li.illl'd, 

|;.il  ll.-l  (  ',.  .  1  1;;  Hi.  .i.li|i|:..l 
!■-  .  miM-i  !ril  int..  till'  :!:-.  ■liil''- 
1^    priHllKl'll    wliiii    il  • 

(.I'.-.-iil  .]-.  in.'    .mil-'. 


.il   .U  111  pi,.,. I'll.,!.        i-i.-.-i 

Ik'IiI    lli.'il    till'  ;ii  iililv    III 


.•    ill.'    I'll  .  :)..t.iti-    III 
'ill;,  iininr  in  'ii.  iiil.itc. 
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.il<-,   lilt-  .It  ..i  I'l.-.-pll.ltc 

1  iiiin        I!  n..  ill.'.  ;;  i:.i!i' 
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•".       I:. -.It  I'll....'!    Ill  inc  u  ith  .1  ti  ".',  ilii.|i^  ..!   -tr.  ,ii..^  hstiro- 

■  111":  ■'  ."  111.  .mil  .ill.  111!  S  I  ...  Ill'  .1  --  ih'ti.,!!  .,|  li.iiiuiii  ,  hl..ni!--.  .\ 
;:'  :  .;  ..  ;  i'.ti  i;i!:i  sulphate  I-  pi. iJii.  .  il  .1-.  .111  .,|i;i'|;:i  n-.ilkiiir-.. 
Illli,    pi..    ;  ,;.tl.'  !--  th;.  iv  III.'  -.iiiph.itr- ,11.-  in  ."V    ,  --.         Ti  .    i.\,h,i- 

■  iii.'i  !  .i.liii  .i  !  .  p:f\  .'lit  til.    pi.'i  I  pi  till  lull  ,il   ph.  I -p!!.  It.  -.1 

I.     To  demonstrate  the  presence  of  ethereal  sulphates, 

I  "  111  111.    .iiivi  .111  I  I  pi.il  i  i;lk  I  ,|   i  ',11  \  !.i  iiiixtii:  r     iw  1 1  p.ii  ;■.   ,,i    1mi  \  t.i 
\\.it'  1   1 1,  I  111.'  11,11 1  "I  .1   I'l  I  Ml  1  .'lit.  -.  li.iti.iii   .,t    h.u  luiii    iiiti.it.-'.      .\ 

pit,  .pit. Ill  I-  I,  .Mil.'. I  ,  ,  ilWl-,!  111^  ,  .^  til,'  llil,  ,~!.!,;i.t.'^  ,.,,,1  ll,,.  r  .1  :K..;|.  ..■ 
;/;0^^'■/'//^    s;i/7>/;,//i  s.        1    illfi    liii   .|llUr  (  h.ii  .         j, ,    tin-    tlltMti-    ,nlil  .1 
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thit'l  "t  l!>  \Mliinir  111  ^ttwii-  li\il!iii  lil.li,  a  1(1.  Iniil  lil  .1  li'  ,i'ki|  \'>l 
ll\i  iiiiiuitc-,  ,iiul  alh.w  {■>  '.taml.  \  laiiit  wliitr  .I'lihl  ■  ■!  iMniim 
■-ulph.itc  i-t.iini'-i|  iiiili.  .itiiiu  tin  I'tt^i  II,  f  , .(  ^llui\,i!  N, './/"''■ '''i'^  ill 
ilif  miiif. 

.\i>ii-i       1        Mil-  f!tn T'-.i!   ~ult'!i.ii>  ••  il>li-  barn.!  •    '■■ 

!!'.ilrcilv-*cl  to  ■.iilj'liuri'  -  r 

(II  (> 

-II     •    II  ■  I     1     II    I'll    •    i  I  .-^t  I, 
iU>  i 

tiw-ii\l-Mili>htirit'  .»     '■ 
■  uli'liiirn    a'  I'l   tliii 
•  I'.iriuni  prr'-iiit. 
riif -.oluti.iii  Irt'iiimi'-.  M-rv  il.irk  in  cnloiir  (tn  boiliii^  '.iinnn 

•1   ■    f       1 1 f  ■ t     1  '        III n    r'  .-     i*.  .nviln     rlir* .!!  ■  -t.liu  i'n 

E.     Urea. 

I'll';!      i-     llic     (I  III!  |><  III  11(1      III     wllh    ll     1  lie    U  !'( ■:(  1  i  ■  f    |iail     -it 

I  lie  1 1 1 1  r(  i^:ii  I  I  --  III  iiiiia  1 1  \  iS(  I  cl  I'd  III  Ilia  II .  'I  Im  ■  |  nii  dit 
aLIi'  ()t  I  lie  lililial\  ll  1 1  II  il;i'Ii  III  llic  lollH  I't  lIliM  \anr^. 
Ndiiiia  1 1  \  It  I--  a  Ik  lilt  '.Ml  |ic|-  iiiii .,  I  lilt  III  -.1  a  I  \  a  I  ll  111.  c  ir  III! 
.1  ilici  ilctii  iciit  III  |ii  (it  ci  II-.  It  I-  iiiil\  aliiiiil  til'  |iii  1  I'lit.  ll 
I-  .il-ii  l(i\\  III  la-i-  111  ijialii'li-  ai  (  <  nil  I  i;i  iMcil  li\  ai  iilii-i- 
ii  i\\  I  ml;  1 1 1  I  lir  icia  t  I  \  li  \  ll  il:  ll  |  in  i  ni  t  aL;c  i  il  .1  in  iik  u  i  i.i  .  .1  mi 
.li-ii  III  icrlaill  ca-c-  nt  Ih'ImIh  d  I -i  Ui  Id',  linlaiiiv  arlltr 
\cl!(i\\  atr(i|i|i\  111  the  li\ci'.  iiwiii-  1 11  t  lie  null -liHiiial  ion 
III  iiica  li\  tlir  ll  i-i  iidciiii  li\i|-.  It-  -ral  I  ll  ll  ll  Ilia  I  11  111  in 
I  ill'  li(i(j\  . 

i'lic  liil.il  aiiKiiint  (^(iclcil  |ici'  (I  inn  li\  a  iininial  niiin 
"II  ;iii  a\n-.i:.;f  diet  i  1  in  t  a  i  1 1 1 1  il:  Ht'  liiaiii-.  nl  |ii(iii'in  i- 
:'ii'  uraiii-. 

I    Ira     i-    al-(i    klliiwn    a-    (  .1  ilia  in  idi',    -lllrc     it      I-    till-   (ll 
.1  111  idc  nt  ca  lliiili  ic  acid. 

Oil  ,,  .Ml 

on  "  Ml 

(  ,(1  III.    ir   a,  iH.  1    I.J 

I    lea      (  rv-Ialli-c-      in       \\  ale  1    1;  ci'.     (  nldiii  li--.      Inn;^ 

!icii!!c-       (!!■     !!!      ia'.'.f    ~.\:\::\       !:!!-. ni-.     i;!      !!'.:■      !' I : !  ! ! !  I  ! ! !  1       -  \  -. !  :  ■  j  1 ! 

^v  liiili  iiii'lt    and  d(M  (iiniiii-c  at    l:;n        1:'.'J('. 
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I'      '  iIiiIpIi'     ill     :ill     |i|i  ijiiirt  Kill-     III     lint      W  ,1  I  i  •  C,   ,1 1 II I    tu 

I  lie    fXl.  Ill    I  :  I    III  ( nil!    \\,ii,  I  .       In  «  I  ill  I  .ill  III  ml   i|    i,  -dIiiMi. 
I"     llir      fMilil       III      I,;,.  h      |,     ,,Uii     -^iilnliji-     III      jirli.lir. 

Ill~"l'llili       III     |illli'    rl  IliT    .lllil     I   llliiliilnl  III.        'I'lir     -i  1 1  1 1 1  1 1 1 1 1  ■- 
;i  I'r    lull  t  1,1  I    II,    I'l'iii   :  ii  III , 

1 1    I'll  III-  t  i\  ~i  .ill  I  111'  1  ,1)11  j„,inii|-  w  ii  h    ,11  I,  U.      Till'  I  w  <> 

•ll<i~'    llil|iM|  !,||||    .itr    111,  .1    lilt  1,1  tiC  11     .\   (  t.   I  l.\()      lli^.ilnlilc 
III     -I  I  nil  J     lilt  I  II-    Ji   111.   illlij    lllv.i    u\.il.itr      (II      .\    (  )     .  ('   II    ()  . 

I  II  -111  II  lili'    111    .  )\il  111     .11   ,i|. 

I'  I'lllll-  I  iilll|iiillliiU  with  ihr  -,ill-  (,|  th,.  |ic;|\\ 
Illft.lU.  !•-  |irr|j|l\   \V  It  h   IMI'I  I'll  I'll     ml  I',  it,'     -ri'  lii'liiw  .   \]\,  l!.",l|i. 

^^Il'i  li'illli  llli;  -ll-.U'-,  I  .ili\,|\  -.t.ililr  I  ii|ii|inl|||,|-, 
■II''  liilllliil.  illllril  lll'i'lilc-.  Ilii'\  ;i|'r  iij  11  p  |  j  i,  il't  ;|  liri  •  III 
<  oil  III   1   ' N\  it  ll    I  III'   I'-t  IIIMt  mil    111    II  Km    III    iIliIicI  !(•    1 1  11  111'. 

<  'ii  lii'.i!  iiil:  ill  \  nil  ii  111  I  In  ('..  .1  imimiiiii  i-,  f\  <i|\  rd  iimi 
liiiiii'i    li  ii'iiii'ij. 
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Si  il  III  II  III  --  1  >:    II I  r,l   .1  ir    liri  I  illl  |ii  i^iil     li\     In  i|  1 1  li;:    ,1  I  k.i  I  |i'^ 
inl<    I    ')    .Mill    Nil  riii'N    itii'   iiKii    ~iiiiihiil\    i|i'(  Mill  |ii  wi'tl 

li\  IiimI  III'.;  ti'l  --i-\  rl  .1  I  111  111  I  ~  .il  I. "'I  I  (  '.  W  l!  Il  .11  111  ..  'I'll  In 
(III  I  nil  III  i-ll  lull      1^      li'.liIlK       rlhiti'il       li\        till'      .lilillllnll       ill 

iii.il:  IK'-I  II  III  ill  II  iiiili'.  /III!  ^M  I  I'll. 1 1 1'  I  II'  |ii  it  .1  ^-1 II  III  aii'l.ilc 
til  thr  -(illllliili  till  Mil'  |'i|l|iii-r  III  1,11-lllL.;  llir  liiilllll;^ 
|ii  li  II  ' 

j'l     ilniil.    ;l~     lull  liii  111  I   II-    nil'. II'.   ilrrii|ll|iii~r    nil  .1     iHtn 

("(»    ,ii;il    Nil.      'I'll!-'  ;iiiiiniii-   liir   iiiiMii.il    iiiiiii     i.ipiili\ 
iii'iii|iiili;j  :iliiliiiiliKii:il  nil   -l.iliilllii;   III   thr, III. 
\  1 1  I  I  111  ^  ill   111    ili'ii  nil  |>i  1-1-  -    II  I  r.l    .1  -    Il  i|  |i  i\\  ~  ; 

CO  Ml         •    JlINO         ^\      •    CO         :!ll  O 

I  I  \  |ii  ilil  mil  it  i'~  I'lt'ii  t    ;i    ~l  III  I  hi  r  1  III  nil  1 1  111  ~lt  lull. 

CONN  I  -^:!.\iir.i()     ;;N;ir.i    Co       N    •  Jll  o 

NimIiiiiii 
lt\  |M  iliiiiiilllr 

t.:.      T..  ,1  \'..i!i  l;.t;i.i--s  11. lit   lull  .  i|   (li-Iil!ril  'A.iti  I   ,uKl  ,1- iiMii  li 
.  iliil  nil  ;i  a^  \i.  illlii'   en   .i   ^i  xpi  iiii\  ■  i'lr.  ■■.      N^ii-   ti'-   -."iiil  ulitv    I't 
iiir.i  in  watii. 

;  (_>.  1  '111  !■  .1  ili.'p  "t  il'.r  iirra  ^mIuIh  'ii  in  ,i  --lu'u-,  ,uli!  .i  -in^ilr 
liiMpi.t  .1  '-.iHiiatiHl  -oh;!!"!!  it  iis.iln  ,i'  ul.  ini\  livstinin:^  uilli  .i 
m  I  illf  I  'I  tiiif  j^l.is--  II '(I,  1  I  A  rr  with  a  -lip  aiul  ix.mimr  thr  i  i  \  -t.ii- 
I't  iKXiiLitc  lit  i(i\i!  tliat  SI]  ar.iti-  I'lit.  This  \.ii\  i  •  n-ulii.iMy . 
inntaiiiint;  li>n'j,  thin,  tl.it  ir\--tal~,  "tt-n  in  li  iiulli--  ainl  !ii"iii!>ii 
jirisin--.      1  )i,i\\   tlif  I  I  \  --t.iK. 

:\\.  hiliiti'  tlif  urea  ^I'ltiti'iii  with  twin-  it-  v^hinir  >A  water. 
I'l.ii  r  a  (hn[i  I'll  a  shili-.  adil  .a  ili"|'  "t  I'iiir  nitm  .u  ul,  ■  .i\  i-i  with  a 
,-h|',  anil  I'xannnr  thr  ii\-t.iis  i 't  u>\ii  intr,iu-  iha'  -i-|i.u.iti'  nut. 
'i'iir\  tuitii  <H  t.ihi-ili.il.  I'^/cnui'-i  ipi  li.  I'l  hc\a;;ipi'.al  pi.iti -,  i.llrii 
-tn.Ucil  am!  imlir  11  atnl.      lir.iwtht   irysl.ils. 

J13.  I'..wiii-r  two  nr  thrrr  i_r\-tal-  nt  nica  m  .i  \'..iti  h-..;l.i-s  ; 
ruh  \Mth  a  sni.ill  anmuiu   i 't   .u  i-tmu-  atul   warm   t.;i-ntly   nn   .i   w.itcr 


1      .1  'ri. 


>    .1 ..1......  1 


!    1.  » 


away,  ami  tht-ii  (ihn  i-  a  dinp  nf  the  ii-inainiii>4  ^i)lutii.in  mi   a  '.\.ili;li- 


IPC 


1 1 


Kl' 


1   I  ■  I  \  I  . 


•   II.    1\. 


1  '        I 'raw    tin-    <  rystails  of  urea,  which  ar«-  ii  iiiilly   vt-ry 
irrru.ilar. 

I  •lluti-    1'    •       1  •        ■    ■  '       ■  •         '        i.    Il      tt"!: 

\   y.    '  I  i   •>',  ill  .111  niii.il  .|'..iiilil\   i.|   w.ili  I,  .Hill  i.i  .1  p.  .1  iii.n  i.t  till-.  Ill 

a  t<  - 1   Mil  r  ,1(1(1  Millie    M'lliiw    nitiii     .(<  Ill    '>'!    iiitlii     ,i<  It!    til    wtiiili   a 

littli     I'  ti     i!;iii    nitnti-    li;i'^    lw<-n    aiidiil'.       \ii    illii  \  c'.i  rii<  c   and 

I  \  i  iliii!  t.il.i    ; il.i'  1  . 

(  (  I   \  I  I   '     •       II  \(  I         (   '  1  \      ■     .III). 

Nul  I        All    I  ■nil  \  i  !  1 

siniil.ir  iii.iMixr  >\licn  f 

!-.       I-    .HMitliii     I'l.it.'n   I.!    t'l;.-    -.Iiitii.ii   .kM   -.i.liuni    li\|- 
1  111  '11 1  ill  .      A  I!'  'I  I-.'  .1  '  !!■       •  '     ii;il  (  \ '  ijutiiiii      ■  ■  iki-   pi.ii  r. 

(  <  1  \  II      •     x.ir.M  I  ■     \  iiK  1 

..\,ii;i    •   \,i  (  1 1    ■  ,;ii  ( I  ■   \  . 

A'-*.       I"    .1     Ii  \'.     '  ■■  .    I't     -..lUii.itril    ,iiiii;i-immi    viili.li.itc    .i,|,| 

Si  1(1 1 II  111    ilV  I'lilui  III  I  III   .         \    Ili.ll  ki  il    I   !tll  \  c-.!  fill   r   ,llul   |-\  nlull'  ill   (  il    ^.l-. 

t.lkl'  pi. I'  I . 

'\ll  '  ^(  >    ■    A.il;;<  >    •      \,,1|(  I 

NaSO,   •    ,|l.t,   .   J.\.il;i    •    N  . 

\il  .iiMiiii 'ii:..!!!  ,.il:>  .nil!  all  iiimi'i'UiuK -.1  itli  tlif  iitniilii  ^■..■■., 

ill  ii  III  111  i!  villi  .III  alk. lime  s<»Iiii:.  :  an  liypotinmiitf 

J        I'll     I'.ir.iiii  li\  iiiiliii'miir  I-  pti-part-il  :>>  l'(.r  Iih)  ^rani'- 

111  I  ati-tii  Nixia  ill -'SO  I  I    •<<  «at<  r      t'lml.  and  >lo\\  I  t    lirnniiiu-, 

■   llii-  l.ip  .1^  liii- lni'iiiiiif  i>  .iilileil        I'lii-u.ii: 

J  N.ilK)  +  Mr.,       N.il',11  I  •  N.il;!  »  M.I  ' 

h      '■.::    !      lie     lri-.|lK     |  •:  r] '.II  (  i!     In!     :.  .  •      unilerf{C" 

llri  ,   '.:■  ■      :; 

_i  N  il'.H  I  N  ,r.r  ■>  N,   Pii  I 

■I  A-,  a  If^i  tor  ure.i  tiif  if.iitiun  wiili  li\  (rnlir.  iiutf  is  onlv  ust'fiil  in  a 
nf).;aliM  ^i  i:^,  l!).il  . ■-  In  s.i\ ,  if  .(n  ,  !i,  ;  w  n.  i  r,.  i  ■  ii.  t  ulitaiiieii  iirt-a  is  ahsfiii. 
but   il   .-Il    •  ■  :<  •    is  nl.'.ci  .        ■  --.inlv   InlUiu    that   iirci  is 

pri'scnt 

'sll.  In    -'■!!::      II!     !!;;■    UltM     -i  i!  1 :!  li  I'i    :i:!:l    :I     •,;J:;T|;.;;     .  .i      :,...:-.    :i:-,. 

nitl.lti  .      .\   white  piei  ipltali    lit   IIKKIIIR   iiMile  <  iiililiiiied  uiih    uie.l 


Kl  \, 


!  '^ 


.IIkI    ni'I'itlli      llitl.ll'-    l.iki-  ■     I'ii'i.         I''    till-    iir\l:|f    liii--    I'lil.iiln'i 

i.M    1   -.ilutatrd  -ipliiti.p;!   •  >*       .iiiiiti   .M-ii!.  .   .!r-:.  ).',    ,!r  ■!>.      'I'li 

!,Ui*  iliss<il\< 

:iilt.it.  . 

1       |-„  ,  , 

.       .ll.'lr.  '.:• 


1  ■      ■  ■  ../a   : .   -.1  ■ 

!!;'<iiiiililc  III  Nat  I.  <1<|  '  ■V.I-  ii.iliii 

■':f    I.    '    m  ■•■     .  t  rt.iii;  >lii)iilil    I  ■ 

•  isplialf.  >!i\f  a  very  hiitiiI.vi 

»•■   ' ■•■     •    •  •     ■-    ■■■■•!    I 

_  T  ! .      I  II  ii  ,1    '  .h,;i'  -M  '  it  liii  a  \v  I!  I'  M  III  n  -  tiMti'  III.  .irul  In  .li . 
\  uhilf  pri  1  i|iil.ili-    is    ti'iiiiiil,   dumt.'    to   ti:'-    jiti-.itji  c   nt    iiHriiitu 
Mitr.itf  in  till    tr.iut-lit.        I  !ii  ti    IS  ,iN..  .Ill  i-\.iluli"!i  'it  l;.Is  iliii    t  /  lli' 
.1'  lioii  i'\  ihi-  mill  'II-  .li  1(1  '  ill  till-  uii  ,1. 

'    .        I  ;■  ril    1    '  .•  .  ol   ,1  .liililr  s,  .lulMii  ,,l    lilt  .1  V.  ilh  .1  hill.       •■ 
.ilk. ill    !''l    tltll'll     inilHIti-s.        (    ....|.     Ill   lltl.lll-c     Willi     lilllil.'ll    sul|,i|Ut;. 
.I'll!     .lllll     tl-sl      ti'I      UIlM     |i\      llii'     .lillillll  III     III     Ilii'IilIM'       lllll.llf.         N'l 
|ilri  l|il!.llr    Is    .il.MuiiiJ    ..wm/     [■  '    i!m'    !imIi..!\     i-    .  .t    tl..     iji.m    |.\    llr 
Imilmv  .ilk. Ill, 

(  (  >  \  II  1     •    IM  I       (  I  >     •      \il  . 

ri.i'  ■■   ,1    htlli-    liii.i    Ml   .1    i!i\    t.  -I    Iiilif.       II-    i:  ..U'tiilK 
■  .II     .1     li,m:i-.    kiTplIlu     tlir    lippi  I     |i.irt    lit    tlic   llllic  (  iKil.        1  lie   lllc.l 

melts  .11  111  r\  I  4',  I  s  .11 1  mil  111  1. 1  u  liiUi  .1  w  lute  sulilmi.iir  i  .  iiuli-n-r'-  ■  iii 
till-  <  .."111  p.iits  lit  till-  till".,  (ill. 1  tin-  till"-,  .nil!  ,1  littli-  ■\,itii  ;uk1 
M.ik' .  I'l'iii  the  siiliitiiiti  mtn  .in.itli'-r  till"-  ami  tii.it  it  uitli  .in 
'  .jr..il  luilk  nt  s.idnmi  !)■>  ili.  i\iilr  .mil  ,i  ihnp  nt  i  ..[.[ii  i  sulpli.tt,  .  \ 
pmk  I  .il.iui   is  ptmliii  cil.  dm-  Im  thr  liii;ii-t  Laim-l  ti.iiii  tlir  iirci. 

.'.vt.  Kipc.u  till'  (Aiii  rmiiiit,  l)i;t  In, it  iiii'ti-  -tiniiul'.  till  tli.- 
melt  s,  ,|i(liiii-s  am!  Ihimiiks  np-i'im  .  ('mil.  .uM  tun  ..i  thri-i-  < m  . 
"t  v.;!'.!'!.  h'.M!  ;ind  tilti.  r  \*.!u!sl  still  !;,,;_  I  >,.  ..h.  il-...  ..,  .In;,. .,,  ii,).. 
iwi)  pnitintis   A   aiul    11.     To  .\  add  ,1  t\.\v  drujis  lit   .a  s,ihiti,,ij   i,t 


1   : 


f  \ 


I    ill 


tin 
1" 


m 


1 1 1 


!    I.IM 


'  i'll'     -I'l'l     .1         llUii'     (It.  ip     .    I      .1      I;- 
I     h.ll  lilP  ■        ■    ;!.      I-    |.  iM,;,  .1 


'  il.  I\. 

'H!,!.  \      \',illtc 


'  '^  '  '  ■  'liiuj  ail  ;im( 


'  !  •iiiliiii  ijmln:   '  \  .l:l;lr,lt(• 


:imIMll^l.•u  ,il  I 
1    liliUf  aiiinv 


Il.llr         1    ptT  Lvnt      (.  .ppiT 

prii  ^utati-  that  fir^t  tnrmx 


I'riMt 


To    demonstrate    the    presence    of    urea    in    urine. 

'  •    '   '     "'  '"'     '■>  ''!i    ''■"I    ■'■-    K   '•!    :  .11  \  1,1    ll:i\;;.:r,  .iii.i   Iliti-I 

"II  111.-  I'liMpitatf  ..t  siil;.|i.i!.  -  .i,„|  |,!„,.p!;,,i, -.  \,i;m,iIi-,  il,,- 
=  '■''■'"•  '■^■-'  •"•!"  •"  "i  .m.i  .i.i.;  .I'litil.  ,,„.,,  urn  rMii.i!,.  \  ul,,t,- 
''"'  M'l;.'!'  .   -    lui.i.     !!i   ■.  .liuni   .1,1. ,11. 1...    :.   ..rtaiiir.l.  iiuli.  .iMi-    i).,- 

\..n  I  :,■,,....:,.    .,,  ,    .  .,.■,.,.. 

.^1       Isolation  of  urea  from  urine,     i,  ,,|.,  :,,ir  ai  ..ui  mi  ,  ., 

"'"'""■' '>:!.:■  !•■  .liMu--.  iiiii-liitiu  tin    .  '^,,p.,i.ah.ii  ..n  !!„■  u.iln 

''•"''  ''"  1"'  ^"11  til.-  .!,-tiii.  :i..ii  ,,|  i!„-   1.1. . I  .       I'iv.u   ,,ii;    ih.     tinii,- 
•''"'   "■''   ''"•   "  -:'!'"     ^'-illi  •''"■I'l    1"  .  ..  .   ..t  .,.  .I..:,,,  tiil  it  ,s  l.,„linw. 

^"""    ''''•■'"  ''"'■    ■'"    '"'ll.    -1111111-    ;ill    t!i.-  tm;,-.  1,11  .•il.niit   iiall   ,,|    ,t 
1m- .  \.Mi..i,i;.,l  .lu.iv.      r..i;r  ,.(t  ill,- ,,..;. air   in;.,,i.l!v   u.it.  h  .^l.,ss 

■""'•'""^^    ^  ' ■■      <  '^~!-'l-  '  '■  >i!..i  -.-lui.it.-Mut  a-Hlkv  n.,-,llr^. 

"•■'■'""'■"■'■"■  -'■"  '1"  -^   .'"■  I'K-.i  .ixM,.].  l.v   .-v., p.  ratine;   t..   ,lMn.-s., 
'-''^"'~  "i'  111  a  -mall  am.. an!    ..!    ua'a-i    .aul    ..l.tauiMiL;    .  Iiaia.  !,-i  i^ti. 
<  I  \  -lai-  ..[  m.  a  ii:;iaii-.     (.->(,    ]■.  \.    '  |  f 


F.     Uric   Acid. 


I  I  i<    \(  iH.  (UNO 


I-  l'-i;  s-t  n-(i\\   |ini'iii 


Ml       CO 
CO       c      x 


CO 


Ml       (•       Ml 

II-    rrlali.,ii>lii|,    to   ,-,.'l:iiii    ,,[    ij,,.    ,,il„.|-    |Miniir>.    is 
i  liii  il  .1  i  ni  (in  [lime  "Ji '. 


II.  I\.l 


iKh       \riP. 


14 


Wlirii  pun  It  ci-y^talli^i'^  in  niiiro^roiiif  ilioniliic 
|ilat('^.  lint  wlicn  imj)urt'  it  a-^-niiii'-^  a  varict  \  nf  foi'iii-. 
-Hell  a-'  W  lii'l -t  one-,  d  lini  li- ii.l  1-,  -liravr-.  |(i--i't  tr-. 
iillt  (  licr>    I  ra  \  >.  rtr. 

It  (lis-uhc-  to  tlif  i'\tfiit  ot  1  put  ill  ir..iti;)  pait--  of 
i(i|(l  watn-  ami  lUnii  pai-t->  of  hot  walcf.  It  .li-.-ol\  r^  in 
alkalir--,  ami  the  alkali  -alt<  of  cailionii-,  plio-,pli.ii  ir.  Iiorii  . 
l.ict  ic  ami  ai ct  ic  acid-,  hut  not  in  I  he  aiiiiiioniimi  -alt  ->  of 
ihi'-i-  acid-  It  (li--ol\i'-  in  warm  <  omcnt  rat  cd  -iilphnric 
acid  to  form  a  -iilpliatc.  \vlii(di  i-  dccoitipo-cd  h\  ihc 
addit  ion  ot   s\  at  cr. 

It  is  piTcipilatcd  h\  plio-phot  iiii,L;--t  ic  acid  in  the 
pi'csincr  of  li\  drochlocic  acid,  -lo\vl\  hy  Icail  acotatr.  and 
((implctcK  h\  picfic  acid.  imTciiiic  <  hloridc  and 
aniinoniacal  -il\  "f  iiit  I'atc 

P.v  oxidatio-  alliuitoin,  alloxan,  paiahanic  a(  id  and 
iii'ca    iiic    forme.,     .li-pciidin;,'    on    the     reaction    ami     the 

IC'a;;<'llt  cmploN  ed. 

Ml      CO  Ml      Cn 


xir 

CO       CO    -  Ml 

Ml     en     Ml 

.Ml.iuioiii. 


CO 


CO       CO 

Ml      ("O 

.\il..\.iii. 


CO 

Ml    CO 

I'.iniliitiiu-  mill. 


in 
1 } ' 


ii 


w 


.Vllhoiieh  tiic  aciucoii-;  solution-  of  uric  acid  rciut 
neutral,  it  hehaves  like  a  di-ha-ic  acid  CIIN.O.II,  and 
can  form  two  scrie-,  of  -alt-.  CIIN.O.N;i,  uii'iitral. 
normal,  or  di-sodiiim  niiitei  and  C  II  N,0  .1 1  \a  hiiirati'. 
acid  urate  oi'  mono-odium  urate  It  i-  aUo  possihic  that 
then'  i-  a,  lliird  form  of  -all.  C  II.N.O  .1  IXa.C  i  I  ,N,0 
Hpiadriiirate  or  hemi-i-odium  urate,  thouf^'h  thi-  may  he 
iiieielv  a  mixture  of  its  t  wo  con -tit  lie  lit -.  The  (li->odiiim 
salts    are    more    sojuiiie    tiiaii    the   mono-sodium,   hut   are 

I. 


th 


IKIM-. 


(■||.    1\. 


li    ; 


I)     ! 


II! 


olilv  -I  ;rlilc  ill  iriill  KfilK  iilkaiinc  ~i)|lll  idll-.  In  tlic  Mood 
mill  iiiiiir  iii;iti'-  cM-^t  11--  1110110---01I I II  III  --jiit^.  wliitli 
iiMi  I   unit  r^il. 

It     i^    iiitiTP-^l  iiil;    1i>    iioti'    tii:il    I  lii'fi'  ;iri'   t  uo  niodjti 

(.itiiill^  of  till'    lllollo---oil  1 II  III    -^.l!!.  r;lliri|    llli'  ■(-   ,lllil     'Monn 
'llic  .(   till  III    i--    liioi-c    -olillili'    tliiili    the     •<  loMii.    lillt     i--    Ull- 
vl  ;i  1,1c.  :i  lid    ~|o\\  I  \    Ji;i^~c>  (i\  (  r   I  lit  o   t  lie    ot  lirr  tollll .       'I'llcX 
,1  IT  |ildli.i  III  \     t  lie  ^;i  It  ->  of  t  III'  t  \\  o  t  iillt  I  'lliilii-  mod  itiiiit  ioll-> 
of  II  lie  :irlil   dr^i  M  lied    li\    I'i-i  licf  : 

Ml       CO  N       C.OII 


CO        C    Ml 

CO 
Ml       C       Ml 

I.. -11  i  .1  III  ih.mIiIkmI  h  >ii   |i  •!  Iiiiiii; 
iili^I  .dill'  'I   ;ii  ;il(  . 


HOC     c     Ml 

>  CO 

N       C       Ml 

l.aci  111;   liM  i'lilMiii  u  >ii   I'  iriiuil^ 
■•laliii    ji  ilKilc 


i.l 


It  i^  of  L:ll';lt  illlflr-t  to  oli-i'lAc  tli;it  ill  Llollt  tlir 
lilllolllil  III  IMiitr  in  --olllllon  III  till'  Mood  I-  111  ('\(r--ot 
till'  .iliioiinl  of  till'  •■^-lllatr  tli;it  i.iii  he  liild  li\  lionnal 
lilood.  So  I  1 1:1 1  III  Liiint  It  III  ll-t  I'r  |i|  t  -fill  ;it  |i:i-t .  |i;ilt  1\  . 
ill  till'  llli^talili'  (i-tollil.  Till'  dt'|io-ilion  ol  lll:i!i'^  III  t  lie 
li--^lli--  dining  all  iUlltr  iitt.i(k  Iilii\  \h-  dllr  to  till'  (oli- 
\ii--ioii  of  till'  iiii^-talilc  ((-  into  tlic  -talili'.  I('~-~  '-oliiMc 
■  ■i  iiiodiruat  ion. 

("ratc^  arc  conilili'tcly  |Ui'ri|iitati'd  a-~  a  liior|ilioii< 
aiiiiiioii  iiiiii  iirati'  li\  -~at  mat  ion  w  it  li  a  in  iiioii  in  in  cli  loridc. 

'riit'\  cscrt  a  rcdiKiii;^  reaction  on  I'dilinu-  >olntion 
and  towartU  alk.ilinc  --ilvcr  -olmion-,  tlii>  licinji  tlic  l)a>is 

of  Scliitf'^   tl'-l. 

'i'lic\  \  ii'ld  a  I  liai  ai  tci  i-t  ic  colour  reaction  wlicii 
c\a|ioiatcd  xsilh  nitric  acid,  tlic  -0-1  ailed  niii!e\i<le  tot. 

llie  ai  id  (HI  III'-  to  tlic  eNtelit  of  aliout  d"  cm.  ill  the 
•1\  lioiir-'  iiiiiic.  lint  tlic  amount  c\(  reted  Mirie-  with  the 
diet  and  t  he  individual. 


I   II.    IS. 


'KK.IN     I  '1       '■    K|(        \(in. 


r, 


i  I 


I'l-iilii  it-  (  Id-c  ilicliliriil  irlal  iiili-lil|i  til  the  |)milir 
Im-c-  t(i|llli'(l  li\  I  lie  ll\  illnlv  -i-  (it  t  III  lll,(  Irin-  (pf  I  lie  fiiod 
.,11, 1  ti^^iii'^  i-ci'  |i.  -JU  .  till'  \i,'U  1--  (  olii  lil(ilil\  lirlil  lll;l1 
nil,-  J  111  I  li;i~  it  -  Mii^iri  II!  till'  1  I'lliii.ii  iiil:.iii-  ut  t  lir  Ihii|\ 
tiiilM  ill''  (ixiijilt  iiill  iif  -III  li  ~llli-l:ilii  (■-.  'I'lill-  \\i'  I. Ill  li;i\i' 
nil,    M(  ill    .iri-iiiU   ('\(il;iim'II-I\    tKnii   llif  iin'  <»■  i  i  nii  In  iinl 

nillllic-  (if  tllC  1(1(1(1  :ill(i  ill-(i  cIlddLlflKill-lv  llnlll  tlln-c  (  >l 
til,.  |i,,|i,.-,  Tlii-  \icu  i-  ,i|i|i;liclit  l\  -ll|i|i(il  Icil  li\  lllc 
t,,,  I  ;  h.it  t  lie  ;iiliiiiiii-l  imI  mil  "I  li'iiil-  III  li  in  mi'  Ici  ijui  it  d  ii-. 
■i~  -W  cci  luiMd-.  (II-  dl'  (•(■lliilli  lit  till'  |iliri'  |illlllic  li,i~c~, 
(jiir-  (;ill~i'  all    i  IK  I'ca-i'il  r\r  let  li  ill  nl    line  .li  id. 

IMi  III  iiicr  lia-  rciii.ii  kid  (111  tlic  ilii-c  1 1  hit  iiiii-lii|i 
|„t\\,Tii  tiic  fliiiiiiiat  lull  (it  mil  and  and  tlir  n  iiiii  licr  ut 
|,.|l,  ,„\  I  ,  .,  in  till-  liluiid.  and  make-  the  - 1  IL:L;i'-t  i(  u  I  that 
mi,  a(  id  i-  ;i  |iiiidii(t  (d  the  met  a  Ik  d  i -ii  i  "\  the  Iciicdi  \  t  c-. 
'I'll  i-  i-  IK  it  :i  I  ex  l\  al  (it  t  lie  (lid  I  hcip|\  1  li.it  it  i-  tdlliU'd  li\ 
the  d  l-l  lit  rural  i'HI   dt    I  lir-c  (  el  U. 

Il  I-  i  in  |ii  lit  a  lit  111  iidtc  that  a  (ritaiii  |ii(  i|i(  nt  i(  i|i  dt 
1  I,,,  line  acid  t  nil  I  led  III  the  IkhI  \  i  -  ilr-t  1  1 1\  i  (I  liV  I  lie  1 1\  d  . 
-,i  that  tlic  aiiidiiiil  (■\(  ictcd  i--  a  lial  ikc  licl  \\  cm  that 
tdriiicii  and  t  liat  dc-t  i  ii\  vi\. 

In  Lidiit.  in  wliii  li  tlicic  i-  a  (lc|i(i-il  idii  (it  iiii(  a(  id  in 
tlic  ti--iic^.  I  lie  c\(iclidii  i--  dci  I'ca-cd  liiddic  an  aiiitc 
at  la(  k.  i-  III  I  ca-cd  d  ii  ii  ii^  t  lie  at  t  ai  k.  a  nd  t  lien  t'a  1 1-  aua  in. 
Ill  tlii'-  ((ilidltidli  tlicic  i-.  a  |-e(  (lehi-a  lile  aliidlint  id'  line 
;i,  III  III  the  Idddd  •-(■('  al'd\e  .  I'di'  iiicIIkkU  (it  e-t  1  mat  iiiii 
ill   lllilie  -ce   l!\-.  ^U  I.  •Ua. 

J.S7.       Ircal    a    -mall    .un^'ant    i  it     iim     ai  id     \'.it!i     Id,,,.     ,  ,| 

.'    per   (flit,    -ddiuiii   I  all"  ill. I'll  .      licit    matiy   l>  IhmIiiil;  and   I. 

\,iti-  tli.it  a  (  dii'-iilrialil'-  pi'itii'ii  1 't  the  uiii  ,ii  id  ha-  di^-nK  eil  m 
the  fnrin  1  it  a  laate. 

J5^.      !■' liter  the  -iiluti-n  ami  tnai  a  iMiiti'm  with  a  (In.p  ei  t\i.  d 

,,(     ctr/,11^      !!\  dt' .■'.  111"!  le     :l.i    I'.l      lU'il       -ll.l.ke.         A      uhlte     itvsl.lllllle     lite 

(ipilateut  urn    ai  id    ■-epaiate--   mit.   ^hiiwiiiL;    that    luu     ai  id    i-    \etv 
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m-iihiM.  Ill  u.itci.  \1I'>\'>  t!:i-  i  r\  ^taK  to  --i-ttli-.  ti-ir..  ^x  >  a  trw  li\ 
nil  aii^  lit  ,1  piiii-tti',  aiul  lAaiiiini-  tluiii  inn  iciv,,  ,  iph  alU  .  'I  lii\ 
ii'-ualK   tniiii  liiMniliK    plate-.      I 'tav.  th<- (  i  \ --tal-. 

\, ,  I  I  .  11  \],r.  -'  •luti"!!  1^  \  11  \  -III  '11.:  I  111'  I II- 11  ,11  11 !  ni:u  -I'p-ii  .iti-  I  Mil  ill  an 
ii:iirpliiMi~  liiini  sIhmiM  llii-  I"-  llii'  i  a^i-,  iii.ikr  ilii-  -I'liiliuii  allaLiif  ami  lii-at 
1,,  lii..'..  iIm-        W  Ip1-i   ,I  iI  I  1  Mil  ailil  -1.1111    ii'    I  .iinl  .illiiu   tin-  iiiIh-  (m  ,  nnl  -li  lU  Iv 

1  rii  .11  1.1  I  .111  :i--uiii'  a  ^:iiMl  '..n  ii'l^  i  I  i  r\  >ta!l'iii-  Imiiii-  ii--i  nil  .liii};  (lunil ' 
i.i  II- ,  wli.l-li  M       I'liii  111  I   tiav~.  -t.ir-    .iiiil  -.hi  .r.  i~ 


iil 


JS'/.       |.i    .iiintlici    I    iitimi    ii'    till'    i-iihitiiin    ailil    t  \\ "    chup-   i  it 
aniiiiiiiii.i    .mil    --.itinalr    \\,;tli    a'l  im  mniiii    i  hli  ii  ulr.       \    wiiitc   .uimt 
plinii^  pill  ipilati-   III  aiiiiiii'iruni  uialr  i^  tniMinl. 

>;,  ,  I  I  .  'I  111-,  1,  ilif  b.i-..-  it  II  <  '1  km-  .  .1  i:;in,-il  inrth.  .il  I'M  thr  i'-.i;ni;Lli.m  .  .| 
iirali'-  111  uiiiii'  It  I- .111  imp. '1  l.iiu  icutioii  li.r  ^fparaliii^;  iirali  -  li.iiii  pliv^i' 
lii^;i(  al  llimi-  ■-lu  li  ;i>  ui  iin'  -iils  >^i  -im  i  im  .  .tlur  iir;;anu  --iitisl.uu  r.  hki  Iv 
,,,  1.,.  ,,,,.!  ..Mtli  ill  plr, -1.  1.  L^i  .il  .ii:.iU-i-  1-  pm  ipiLitfil  |iv  -atiiratii'ii  Willi 
,imniiiiin:i!i  ,  !il.,i  lii  I  Ir  nnaisnli-  n-.n  tiiin  can  If  .ippln-il  t"  I  In-  pi>  i  ipit.ili- 
i.l.l.i-i.'.l 

JhO.       Tual  a  Imli    ui  n    ,ii  hI  \\  itii  .i  lillli'  -ti^ 'la:  -iilpliut  u    .n  ui  : 

It      lll'-MiK  i-.  I'lilll      thr      -nlllili'Il      mill     W.ltll    ;      tlir      PIH       aMll      Ill.lN 

separate  niit. 

Jill.  Murexide  test.  Tii.it  .i  Imlr  m.i  .n  ui  m  a  I'lirclam 
i!i-h  with  t\\.i  It  thill-  ili.ip-  lit'  -tmaL;  iiitiu  .i'  ui.  Ili.it  mi  tin- 
watii  ti.ith    till    r\ii\     iiarr    il     iiitiu     ,11  ul    ,nul    u,iti-i     li.i-    Ix ni 

ICIUii-vtli.  \     HlUh-.ll     liipu-it     Klll.im-.        'I   I'-. It      till-      \Mth      ,1      llllut-' 

^nhitiiiii  nl  .iiiiiiiunia  tli\r  di-p-  nt  .iiiii.n 'Iiki  tn  ,ili.a:t  a  tr-l  tiiln- 
full  of  \\,i:ii'.  rill-  irsuhli-  tiiiii-  rcildi-h,  xmlrt  in  i.l.uii.  AiKi 
■A  litilr  I  au-tii    -lula.      'I'la-  i  ulnur  tiiiiis  t,i  a  liluc-\  .ulrt. 

^^,.li  ,  I  -11,1-  imp.  11, 111!  11--1  r.i-i-iU  .1  ii-naiii  .iir-niiia  .'I  ,  .nr  1  '  .• 
li.'apiim  11111-1  In  pi'ii.'iiiu  li  "11  ilii-  v\.itii  luili  .  I'll  --hiiiilti  lie  ciiiitimii-il  .i^ 
liuii;  a-  ;-.  iiri  i'— ."  \  '''  I'li-'m    'in    >  -  ;;ipli-Ii-  n  iiU'S.il  i 'I  I'M-rv  ti.u  f  nf  .utru   ai :.! 

J       X.i-.,l!!:iH-   ain!   ^;ii,ii  '■   vilKiu    -iih^taiui'   liiitr.i  \,aiitli,ni-i    \i.l:in 

iriaUil  u  iili  iiiti'i  .11  111  (  In  1  \  .ip.  i.ii..'n  the  ri.I.iur  ^inj-  til  a  Mi'lct  -ha.ii  ,  s\liii  li 
turn-  \ill"\\  "Ilii  liiluti-  aiiiiiiiiiua  .KilfUiiu-  am!  lu-)iii\anitiini-  ^ac  i.  ■ 
.  nliiur  rtiKiiiiii. 

J  rill- 1  iii-nu-trv  I't  till-  rr.uli'ii  i-  .i~  inlinu-.  Ir.ni  uric  .■Kiii  ari-r-. 
|.v   iiMil.itiiiii   liialuri..-  aciil    ami    .illnv.m  Tliev   c-i)iulfi!-.e    tnncthfr    to     fcirni 


(  il.  I\. 


I  1  ^T-^     1  '  'K     IKK        \i   11' 


I  \- 


,,      ,.i;-,!,:i.         I!>      til'-     .iciH.ii     ,.|     .immi'iii.i    "n    ;ill..\,i!itin.     parinir;.      .ici  1 
fi.riniM!       M.irt-Milc  i->  Jiiinn.Miisim  I'urj   .r.iu-, 

UN      (  1  > 


1 1  \      II 


II 


111 


UN  -II' 

I  '   iliir.     I. 


UN     11' 

Ml. .\, III 


UN    (  1 )  I II     Ml 

Ml! 

I  )(        I  ■  --'  I        '   '  ' 

III  I 

UN    (  1 1  'II     Ml 

Mb.N.iiUin 


II  \      I   ()  Ml         I  'I        Ml 

\ll.,v,i:u,!i    -Ml  I  II         I  (1(1 

UN      (   I  1  I  »        Nil 

I  'uri>urii   .11  111- 

Jh_'.  SchifTs  test.  licit  a  \«-iv  ■-ni.ill  .iiuniiiu  i.t  III,.  .11  III 
u;tlia  tcu  1  .«  .  "t  -i.iliimi  '  .irl".ii,itc.  1 'i  .ut  tlic  --(.Uiliiui  .  >ii  I"  i 
tiltiT  pajH  T  i.iiii^tciit  li  Willi  -.lUfi  niliatr.  \  lii  u  k  -^l.tMi  ut  itclui  ih\ 
s;l\  ir  iiiiiiiciliatfls    If^iilt-'. 

%,,]  I  I  111-  ii-M-lul  t. -I  i.irin..!  !"■  .ii.pluii  .!'.  111.-  pri'M.iu.-  ..t  .  lil..ri.!f-  I' 
.,  .ni'.iiit.ini  !ii  11.  .t.-  iliat  tin'  urn  .i.  ul  i-  .li--...K .-.!  in  -....i:.ii!!  .  ■irl.i.ii.itr.  imt  tin- 
in. !i..\i'  -.  :i-  tin-  I.lttir  ^iM--  :i  inn  :i.;t,ili  .  .1  tlu-  lir..un  -il-.t-r  li\  ilr.  .\iiic.  uhicli 
■  ..ini-litclv  ..|.M  iir<--  ilii-  Mil!;,  null  \ii  :ini.  ..nt  .  .1  -  ilium  i  .ii  l'.,ii;it<-  in  i-mi-^. 
Ml  tlKit  r.-i|Uir.-,l  to  il;-iil- •■  tin-  mil    ,i.  ;il  niiiM  In-  ;iilil<-.!,    .(-   i!ii-   i  .ilii,  ti..n   mtK 

1.1M-.   pl.ll  t-    111    till-   .llk.llilll-   1  lMlllltl..ll 

..'(.3.  Folin's  test.  \'<<  a  wry  -mall  iMiuli  nt  urn  a«  id  m  .i 
lirakci  .1(1(1  -'!>  1.1.  '■!  .1  -atiii.iti  (1  -nlutiiiii  <>!  -ihIiiuh  iaitH'nat(. 
stir  till  till-  iiiH  .i(  1(1  li.i-  riiiiij)lcti-K  ili>-nl'.  cil,  .1(1(1  1  I  •'  ■  "I  1'(j1iii  - 
ini(   .  1  ill  iciu'cnt.      A  hluc  (  I'l'iiii   is  i  iln.iiiicil. 

N.ii-  Preparation  of  Folin's  solution,  luo  ,r.ur.  i  p:.i.-  ■.niuii  i 
!un^;M,u.-.  KiJ  1  .  - -i  pur.  i.itti.  ■  |.l..  .-pli-  ■ ..  ,(.  i.ltlil'  i.'.  J' .,)  .(ii.l  750  i  <  I't 
.h,tilU..l  'A.(t.-r  Ml  :i  ti.c-k  tin,  .1  «aii  ,i  i.-lhi\  r..ti.i.-ii-i-:  .(n-  l...il.-.l  I'T  J  li'inr- 
On  ri.i.lm^;  tin-  ^..liiii.ii  i^  .|;I-.itiil  L.  1   litr.- 

J      Til.-  -..luti.'ii  .(Iv.  ^.\.  -  .1  Muf  1  ..l.iiir  «illi  p...Kplii-ii"N       It   i~  "^••i!  '•  '' 
ill.  mil  ii.i  li.-iiiK  ;il  . -^tmiAt!..!!  .  .1  utu   a.  i.l  in  l;!lm•ll■.'^     U.ti 

J'i4.       1  )is-.il\t-  a  little  '.ail    ai  id  m -i  idiiiiii  i  .u  U.  malr  1)\  hnilillM 
.\dd  ,T  (  .1  .  iif    iM-hlin^'s  MiKitmn   and   Ihh!   t'lu    .i  (  on-idi-ndilc  tint.. 
Ni.-tc  till-  p.  ■  iili.ii   ifdiu  tinii  ui  the  1  ..iipcr,  and  1  iiiiip.if  't    uith   th- 
ii'duiliim  .il'Miticd  with  ^:llK  iisf. 

Jd.S.      Smiil.iiU   ti\   ilu- <-tlri  t  lit  mil    ai  id   mi    N  \  1,iik1<-i  s  l|-.\. 
7(1)  and  llcncdii  t's  ll'^x.  'i>.l  -nhition-.      A  icdiu  tinii  is  iint  uliLiiiicd. 
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Jfj'.  |)i---'>i\i'  ^ninc  iiiii  ,1'  111  III  ■-.  (iniiii  I  .11  li"!!. Ill',  ,n!il  ail 
lA.  I'.-i  (it  a  II I  in.  ill  1,1  .'iml  tri  ,ii  with  --il'.  ii  iiitMti-.  .\  \\  !iiti  aim  'rpli'  ,:  ■ 
pii  1  ipii.iti    ot  a  ^il\cr  ( iiiiipiiiiiui  (it  uMi   ai  ul  i-^  tumn-il. 

.Ni  1 1        Xaiitlimc,  iivj'DT.intliineanildtliorsiiltstantfsin  urine il    >  1 .  n  1  v  1 

r        ■       ■      ■•      ■:■!■! ir'--  y      : T.    '  !-     i-'-i    -    •     il       ' f 

A  solution  of  sodium  ur.ate  and  urea  is  provided. 
To  prepare  crystals  o*"  uric  acid  and  of  urea, 

111, it  ,1  I.  ■!  ti;l'r  iii-.uh  tiill  lit  till-  --iiliilii.ii  I'l  liiiiliiij  p.iim  .iinl 
,ul(i     -tpaii.;    !is  (111  ■(  liliii  11     .i'  ;i|    t:li    ;i'     ii.iiImm    ,-   ili-tiintK    ai  iil. 

Ml.iw  t!ii    iiilii-  ti  1 1  --lnw  i  ^  ;  ilii'   i:i  ii    .i.  ;il   i  i  \  -i.iN   -•  p.ii.ilr   i  ut. 

(''...|  liMimi^jiiK    iiiiili  1   tl;c  t,ip.       !■  ilt(  1  I'M   t!.c  la '1   ai  ul.       \  (  lit!  ,ili -i- 

I  111  (ilti.iii  with  ■-1 1(1 1  mil  1  .11 1)'  iii.i'ii-  .uul  i\  .ip"  rati  t'  •  tli  \  ii'  -■-.  1iiii--1;iiil; 
li  1  pii"  1  ,.1!  the  v,,iiii  li.iih,  til  prc\«-nt  tlic  convfr^inii  nt  tlif  uir.i 
tiiJMUiri.     |^ll•^■^.     ^  '.<      ['.w  A' \  ['■  '   ;  i-iiliic  V,  itl; --liiiiiu:  .ill  iiliiil  "T 

.11  ill  'lie.         1  III'  al(  1  illi  il  111    ,11  I'ti  illc  ^1  ilulli  'II    1  I'  1  I  ull  \    1  \  ,1]'.   I  .ill  il  111 

ill  \  lie--.,  ani!  '.'•■■  "!i-.'i  I  i\    ra!li--i       .\.'.. 

..''-.     To  demonstrate  the  presence  of  uric  acid  in  urine. 

'I'll  ,il     "    .  ..  .  .  .1    ;;i  iiii^  \',  ith  1  v,  ■  1  ill  -p~     .1   .ri.ii.i  ■iii.i  .Hill  t'.t  :i   ^!ir 

witii  pi  i\',  .ill' il  ,1'niii' iniuiii  ilili'iiilc  I'll  tlic  ■■■  ihili' -Il  i->  ^.itiii  .ili  il. 
.Allov,  ''ii-i  ■  .iinmi  iiiiiiii'  1  111  11  iilr  t' 1   -ct'.lc    t'ii    1.")   --I'l '-..  .ir.il 

piilll      I'll     ml''    ,llMti.'i     lii.ik'-!.        \.ili      llir    ^i-LiIiiii  ii;  -    pli-i  jplt.ltc    1  .f 

,i!iiiiii  iiimni  i:i,iti  .  I  ilti  i  :  --i  i.ipi  tin-  pri  i  ip't.Ui'  nit  ilic  p.ipit  ami 
li.m-tci  II!  ,111  r\  ,ijiui.Uiii^;  ili-l;.  .\iM  t  ■  ii- .  ii  t.  iii  ili  nji-- 1  it  --tn -ii;; 
niiiH    ai  ill   .uul   pl.ii  !■   tlh-  ilwli    nil    t!:c   w.itii    l>.itii   till   .i   pink,  il:  \ 

II  ^uliic  I-- (ilit.iii'i  (1.       I'll. It    tl'.i^    ,\itli   ,1   littli    (Mull-   amiiiiiiiia;   tin/ 

plllplr     ■illolll      pi    .lIlH  ill     :iuli.  .Ill   -     I'lr     pir^-illi!'     i  rt      ULltt-     '.11     UIIIlC 

1^1  ■■  I  A.-.    '^■'  ,111.1  J-  I . 

'.  Folins  method  of  demonstrating  the  presence  of 
uric  acid  in  urine.  1'"  1  ;i  -  '  .' .  '  .'"  (li"p-)  ni  umi''  m  .m 
'  .  ,ip  ii.Uiivj  ili^-li  .1(1(1  "lie  iliiip  "t  ,1  "-.itiirati  (1  sohitiiiii  ct  nxalic  a(  ul 
.uul  i  \  apoi  ,iti-  1"  .  iw(,-/'/i7i-  (li  \  III  -^  •  '11  ,1  w.ili i  li.itli.  .\l|i  iw  til  I  ()i  '1, 
.1(1(1   In  (  .(  .  .it"  stimi^;  ,ili  iili.'l  .uul  ailnw  In  '-l,ui(l    toi    tut-  iiii!iut(^  tn 

f\tt.!:!    •!:.       I  ;nK  i;!;.;;.  ;!■-  (':;!:   •;:!!^      !ii;!;i      n!!     lllc     alio!!"!.  Ti  i     the 

rc^-uliic  .1(1(1  li>  1  ,1  .  lit  \\,iii  r  ,i;'.(l  ,1  (Imp  nr  two  ct'  ^,ilurati(l  soiliuin 


li.  \\.\ 
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■  .iil'otiat-'.  Sin  l^>  -r(i:i.'  ...niplrti'  -..liiti"ti  .  .t  the  uiu  .i-  i>i  ;ui  1 
M.in-trr  tn  a  I'r.iU.r.  A.M  1  >  .(  .  '■!  l-liii-uih  a.  i.l  r.  .i^>  nt  1 1>  . 
:-..;)  anil  ..'n  <  .<  .  "t  ^atiiiat-'d  -.iclmiii  -  atl>-iiat.-   --.  .li;ti>  ui.       I  l;i-  I'll:-- 

■  ..;..!;r  ll'.at  ii-uit--  iii.Ih  all-  tin-  I'M  -fill  f  lit  ii!ii    ai  id. 

■7ii.  I  iiiif  li.t-  1"-.  !i  !i.a!iil  uilli  aliMiit  i.iif  titti.lh  i!-  hulk 
I  ~t;..iii.'  lis.li-.  l;l'>ii.  ai  1.1.  and  all^wid  t..  -land  tt-ni  turU--  t^ 
;u.n!>tnui  K>aa^.  \.  Ir  ih,'  bi.  ami  m  \ -tal-  u!  u:  :■  a.  mI  llMlhav 
tntiii.il  ..n  lla'  -idr-  -.1  ll;r  \.-.-.l.  I'.xaniiiir  thrill  mil  I. -I  <<?u  all\ 
;hiA  I'. .III!  \it\  iiK'jnlai  (i\-taU,  i;-i:alK  atranm  il  in  -h.aM  . 
I  )ia\s    liir  '  1  \  -lal-. 

Nun;  —  1  In- <lin't  1"^;'"' ■"'''"■'"■'"•"'■'''''' ' 

ki'.oun  as  iiri"Tvtlirin        i^>-f  p     H-  i 

G.     Purine  bases,  other  than  uric  acid. 

The  iii(i-t  mi|ioitaiit  n\  lli.-r  tunmi  in  iKHiiial  m  iin' 
aiv  Ii\  jioMiiilliiiif.  N.inlliiiir  and  .i.lminr  i-it  |i.  -^h  , 
dcriMii  lioin  till'  niclali(di-ni  nt'  food  ami   ti--nr  niK  Inn-  ; 

lirtrii.xaiithi 7-:nctliyl-\anlliinf      ami      i.ara\aiil  liinr 

1.   7(liin<'tli\  l-xantliim'     d.iixrd    liom    the   luraUiinu  n   oi 
,;ittrinr     .1.     :!.     7  t  rimcthv  l-\anlliim'i     and     t  liculndniin.- 
:',.     7  liini.tliyl  x.inlliMUM    of     the     cuIIit.     I.m     and     cocoa 
1  n|ic>tc(l. 

In  man  liic  met  liy  latcd  \antiiinc-  con-titntc  the 
o|,.al.r  |i,iil  (dtlir-r  |niiim'  l>a-c-.  I'>iii  It  i-  i  nl  civ-t  i  np 
to  note  that  the  m  m- inct  hv  la  t  cd  onc-,arc  iniudi  im  leased 
iij  tcvcf.  AUo  dni'int:  -cvcii-  nni-ciilarcxciN  i-r  I  hnv  i>  an 
in(  i-ca-c.  ,11  roni|iaiiuil  hy  a  dn  ica-c  of  uric  acid.  .\fti'r 
the  c\ci(i-c  thcif  i-^  an  imrra-c  o|  niic  acid,  ami  a 
ilrci-ca-c  of  tho  other  purine-. 

The  >ilil|de-t  liietliod  of  e-tiniation  i-  to  deteinillie 
uric  acid  nitioeeii  liy  the  nietliod  in  Mx>.  ;>1  I.  ;>1">.  and 
the  total  |)urine  nilioeeii  hyapidyin^-  Kjeiihihl'^  inelhod 
(K\    ;{(it;i  to  the  total  ]iiirine>  |ireci|>itatcd  li\  aiiuiioiiiaciil 

-il'.er    vi'lale       ••'.\      ■2!'.^.;.         '["he    dilTerence    i-    the     Ilitro.m'H 

of  the  i>uiiiie   hax"'. 
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H.    Creatinine  and   Creatine. 

'I'ln'  (lii'inicitl  irhit  i(Hi-lii|)s  ot  ilic-r  li()(ii,>  ;iii' 
<lr>(lili((l  (III  |).  77.  Ill  liolllliil  lilllii.iii  iliiiir  (  lf;it  ijlillr 
I--    ill\\;l\-     |irr>-clll.     Iillt     (ITillll Iil\     .liter    ;|     liicat     (llcl. 

In'iii;:  (IciiNcd   lidiii   that    dl   I  lie  I I.     ( 'rciit  iiic.    Iioucxci. 

1^  ii  normal  i  <)ii--l  it  iicnt  of  t  lie  iiiiiic  ot  (liiMicii. 

CliMl  inilic  -re  I  IIS  to  he  a  |i|oill|(  I  ot  I  l --lie  liirl  a  liol  islii . 
itllil  liir  .iliiolllil  (•\(  iclcd  I-  rr^al(iri|  li\  l'(i|i|i  as  a 
iiira-iiir  (it  CimIiioi.ikiii^  met  a  liol  i-m .  i  Se  ■  talile>  l'>  ami  ('. 
|i.  l"J:i.  'I'liere  is  all  llielea-e  in  eolii|i|ete  -tal\atloll  ami 
III  te\  el  ■^.  due  to  the  ineiea'^i'd  lileakiloUli  ot  llie  tisanes. 
Mellaiil.\  ha-  drawn  attention  to  the  tail  that  the|i\er 
i--  |iiohaid\  the  seat  ol  loiniation  ot  (realiniiie.  'I'hii- 
III  liio-t  di-ea^,  .,  ol  I  he  li\er  t  here  I  -  a  dei  I  ea-ed  e\(  let  ion , 
an  ini|ioilant  e\(e|itioii  hein;^  he|.ati(  eaKinoiiia.  in 
which  (ondition  the  in  iiiai\  ■(  leat  iiiiiie  i-  im  leased  ami 
is  aei  oiii|>anied  l)\  iieatine.  Creatine  i-  e\(  reted  when 
t  he  miix'les  of  t  he  hod\  ale  lucdseii  dou  n.  Til  is  L'\|da  i  li- 
the |ireseme  of  i  reatine  in  urine  diiriii;:  -taiNation  and 
ill  h'Ners. 

W  hen  (Teatiiiiiie  is  j^iveii  hy  tlie  month  it  is  iiiainiv 
•  xcreted  unchanged.  Imt  a  -iiiall  |i(irtioii  is  hiokeii  down 
into  iinkiiow  n  |>rodmt-.  When  creatine  is  administered 
it'  iilso  is  (  hietl\  excreted  iiiiciia  ii^^ed.  Imt  a  (ertaiii 
|)('i(t>ntaj^e  is  dest  roved  in  t  he  hodx  .  'I'lie  ainoiint  excietcd 
niicliaiif^ed  is  coiisideraiily  im  reased  with  diets  i  icli  in 
})n)teiiis, 

I'lii/ii  r/it  s.  Creatiiiiiie  dissolves  in  II  |iaits  of  water 
and  m-^  parts  of  alcohol  It  It)  C.  It  i-  in-olulile  in  ether. 
Its  solutions  are  neutral  or  very  slightly  alkaline  in 
react  ion. 

Creatinine  is  [iiei  ipitaf  ed  h\  phosjdiot  uiiL'st  ic  acid. 
Ity  picric  acid,  am!  '  y  the  sails  of  the  lieaw   metals. 


(  II.    IX.: 


I  Kl    MINIM  . 


IS? 


.\lU,ilii'>  (  uincit   it    --l()\\l\    into  ( KMt  me.     ( )n    liiiiliiiii 
\\\i\\    liai'iiiiii    lis  iliosidi'    it     i^   ( oiiMTti'il    iiiii>    iirta    iinil 

■-ali  o^i  lie  '  -<(■(■  |i.  77 !. 

("itMt  iiiiiic      it'diicf^      l-'cliliii;,''-     ^oliit  Kill.      Iiiit      not 
l?ciu'(ii(  t  >  or  N\  lainirr^  ^ol lit  ion-. 

!•  or  t  III'  met  lioij  oi  r->t  i  iii.ii  ioii  SCI'  l'l\.  ;'. It'. 

j71.    Jaffe's  test,      io  t  i  .1 .  oi  utmr  .ulil  ,1  \'\\  ihipp-ni  .1 

■-.itUtaUil    ailUtdlv    snliithiii    wt     |i|ili(      .11  111    .iliil     III     .1      III     per     lent 
-I'lutii'll     (it     siuliuni     li\  ilin\i(l,-.      A      led     ii.liiiiiatii.il     ;-     |ii.iilutr.i 
I. ■Ainu  til  till-  li  ii  in.itii  111  1 .1  |iii  1,111111    ,11  id. 

J7-.'.     Weyl's  test.     In  3  i .. .  of  ui.nr  .uld  a  ii  w  (imiisui  .1 

lltslih      pi.  lurid     .S     pel     1  riit.     "-iilutliill      1. 1      '-iiduilii     mill  ipl  il---ldi  . 
\d(l  ,1    i   pri    (  rllt.    --I  illllli  111    nt    s,„liiini    !l  \  dl  i  .\  id'',    dli.p    l.\     (Iim|i.         \ 

I  111 >\   red  (  111. Ill t  .ippraf-,  w  liii  li  iiiiK  kl\   till II >  \  I'd.  .\\ . 

\i  1 1  I         \.  i-ti  iiu'  ),;i\c^  a  iimil.ir  tc<l  i  ..l.  uii ,  luit  ii  .li.i  -  iim  iin  ■■  ■. .  ll.iu 

J7J.      SalkoWSki's  test.       \\>  iht    mIIhw    -uliitinn    .ilit,iin'-d    n 
l!u-    prt-i  rdmt;    cMTi  i-i-    ,uld    ,m    <-\(t--s    lit    .K  t  til     ,11  111    .Hid    liod.       .\ 

(.■ri'ini-li  lilui- I  iiliiiir  ic-'iih-.     (in  '-t.mdiii;j.  ,1  --i-dmii  nt   ..I    rriis-.i;iii 
Mil'-  in,i\   scp.ii.itr. 

I.     Ammonia. 

.\  III  iiioiiia  Is  a  I  oiisi  ii  unit  ol  iioimal  111  iiu'.  Iiciiij^ 
|iit'>t'iit  to  till'  rxti'iit  of  alioiit  (l7  j^iii.  pi  T  ilii'iii.  Tlii'Ci'  is 
ail  iiKirasrd  cxcrctioii  following  tlir  adiiiiiiisi  lat  ion  id 
aiiinioiiiiiMi  salt-^  of  iiioi-;^aiiir  ai  ids.  in  n'ltaiii  i  ascs  id 
licjiiitic  disease,  aiid  as  a  result  id  ai  id  iioison  iii^.  This 
last  coiiditioM  C"  acidosis "  i  laii  lie  |iiodiieed  liv  the 
adiuiiiist  lat  ion  of  iiioi-^anii  acids  m  li\  the  excessive 
forniat  ion  of  a(  ids  in  the  hody.  es|iei  i.iil\  if  this  is  not 
ai coiniiaiiicd  hy  an  ini  leased  intake  of  alkalies.  'I'iiiis  it  i- 
seen  in  severe  diahetes.  in  staiAation.  and  in  delayi-d 
(  liioiofonn  poisonini^'.  t  he  ai  ids  foinied  heiiiL:  .k  <'to-a(t'ti< 
and  .-i-ow -hut  viic  acids. 
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J.     Hippuric  Acid. 

Ili|)|imii    .Mill   I-    f'liirih'il    III    till     kii|iii'\    li\    ;  III'   rim 

ill   Il-il1  lull    (it    l"ll/nii     ,11   I'l    With    l;I\(   MIC. 

(     II     (  I  Hijl  II   \  I    II     (  c  mil  I     II     (  II All  (    II  I  (Kill      .      II  o 

I'.i   ll/i'M     ,11   i.l.  I  .1  \  I   '  IP    .  II  Ij'pM  II     arlil. 

'Mil'    .iiiiiiiini    I'M'ii'li'il    lis    .1    iiiiiiii.il    I  III!  I  \  hIu.i  I    nil    .1 

llll\i'i|   illrl     l~.lliiHll      7    u;IM.    |ii''     illflll.        Il     1^    I  Jul  r.l -I'll     li\     .1 

\  cLlil  .1  I'll'  il  ill ,  1 1\\  I  iil:  1 1  >  t  III-  I  ii  i-iiic  1-  III  iiii  i--t   |ihi  lit  ti  II  iil>  I  if 

.111    Jliilll.llii      iiini|i|r\     lli.il     I-    iiMiil^nl    III    hrli/iiK     ,ii|i|     ill 

I  III'  liiiih  . 

I  I  I  |>|ill  I  II    ,11   III  I   I  \  --t  .1  I  I  I--I'-    III    I    ~  11  III  I    )i|i-lll-.  ^1  illlrwillit 

ir-.riii  III  I  iiu:  I  II  I'll'  pill  i^|ili.il  I'.      It    iiiil  I  -  lit     1  "^T  ."i   ( '.  :  ,1  lio\  1- 

llll^  I  I' III  |ii'l  J  I  II  I  I'  llir  null  lii'inliii'-  li'il  ;i|iii  1^  iliiiiln 
)in-.ii|  llitii  111  li/nli  ;i(  ill.  I  ir  1 1 /( 1 1 1  1 1  I  I  |i  •  ;iliil  |iril-^lc  jciil.  Il 
I--  -iillllilr  III  linl  W.llrr.  iilriiliiil  ^iliil  ttlixl  ;l(('l;lti  ; 
I II --III  II  lili'  III  lii'li/i'lic  ;iliil  |ii't  liilrli  111  I'llii'l  :  uliK  --llL:lltl\ 
-nllllili'  III  iiilil  \\,ili'l'.  ;ilriiliiil.  rtlii'l'  ,ini|  r  1 1  li  i|  i  itnll  II .  Il 
tiillil--  ;ili  I  !i -I  )l  II  lilr  li'lTIr  --,111.  I '.  \  lint  .n  iil^  iir  alk.ilii--- 
It  I-  li\  ill  iiU -ill  111  lii'li./iiic  a;lil  :ilii|  ^l\(llir.  W'lifli 
i'\  ,1  |M  ii  ;it  I'll  with  ^tninu  iiitiii  ill  111.  II  it  iiilu'ii/.i'iic  i-. 
till  llinl. 

.;  I.  Isolation  from  urine  by  Roaf's  ni  lod.  .smmi.i.iI 
till'  u:  mi'  I  I  .1  *'  ii  -I     '1  1  M\s  .11  r  Ui.iti  il  \s  nil    1  .'.■>  vii.ini^  111  .iimih  iimni 

iilpli.ili'  .mil  7'  '  I  .'  .  1 1|  1  Mill  liili. Ill  il  -liljiimin  .ii  .il.  (  )ii  --LuulmL; 
'  Ml  J  !  !h  111!  ^  till   liippiii  H   :ii  nl  1  1  \  ~i.illi~i'-~  I  iiil.      I  ilii     nil  ihi'  t  I  \  --[aK. 

I  Mil  w.i-  !i  \',  nil  ,1  litiir  1  I'lil  wall  1 .  1  ii----iM  w  111  ,1  --null  ,imi  iiiiii  i  .1  iiii 
\v,itii.  liMiJ  Willi  .1  hull'  .mmial  i1i.ii..m1,  liltii,  iiii  riUi.Ui'  il 
III  1 1 '-^.11  \ .  .mil  .iil')\>.   to  st.iiiil  I'll   Jt  liiiui--. 

.'7t.  'I"  .1  littli'  liipiiiiiii  ,11  1(1  111  a  ^niall  • ',  .i;iM|:it!i!L.'  ili^li  udil 
I  il  1  -.'  ■  .1  .  1  il  1  '  in  1  iiii.iti'il  mil  h  ai  111  .mil  i  'mI)"  ii.itc  ti  >  ili  \  lu^  iii 
.1  \\,itt  I  -li.itii  ill  llir  liimi'  I  li.uiibi'i .       ri.ui~li  t    till'   rt'^idiic   1m  ,i  ihv 

.  _        .       ;  .  ,  1  ..  .  .:.;.!,        !-....;  .  ...1       ;  ..     1  ,.     1  1 ! !...:.      .! ;  .  i..  ..    .  ! 

'  111   1  'I    I'lttrl    .llliu  iiul--'. 
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..Ti  ■.  \(  ;,l;..  .  I  .1  .  ,  ; ,  ;:  \  ])  .111  !■  .11  ul  u  !th  .lilillr  .  .ui^l  n 
suila.  A'lil  .1  I'-'A  li'"!"'  "'  '' "  'lil"i'lc.  \  I  !r.iin  (  iiliiii' >1 
pri-(  i|>it  III-  "!  tli'    tirm    ~.ili  .'t  li!|ipiji    a(  id  i'-  t'.tmrd. 

K.     Certain  Constituents  of  Abnormal   Urine. 

/.      A/'iininii    iiiiil    ( ilnliii liii. 
■  Allumii  iim  1:1  '    I-  I  III'  ii.i  iiic'  uiv  ''ll  '  "  t  ln'  i  1  unlit  ii>ii   1  n 

wlilcii   ;i    Ileal    I  I  M^ll  1,1  lilr   jiIipIcIIi    I  ■-     mpIIII'I    in    llir    III  lir.    no 

lll.ll  III'  'A  lli't  InT  t  he  |i|iil.'lll   |ilr-i      !l    I-  .lllilinilll  1)1    i:  dill  I  I  II, 

A^  .1    rule   lidlll    liliili'in-    ;||C  I  Mill.    Iilll    .illillllilll    l~  ;4i'llil 

illK    e|-,.j||\     III    I   XI  r^~  1)1    ihr  ;^i    dilllilt. 

A  I  liiiiii  I II II I  la  laii  III'  ii'ii.il  I"  I  I  11'  '  III'  ai'i  iiji'iil  ,1 1 
."l,il~.r'  .  iti'ii.il  a  I  III' III :  II  III  la  I  III  ill'  liiiiiiL:lit  altuiil  li\  an 
all  rial  loll  111  I  lie  Idimil  jil'i'-^liri'  ill  I  lie  kltlln  \  .  li\  ,1  el  la  11  Lie 
ill  llie  I  I  illl  |>i  1^1 1  lull  III  I  lie  lili  II  III.  I II  li\  all  a  1 1 1'l'.l  t  II  111  III  llie 
~t  I'lli'l  II I  e  III  tlie  kli||ie\.  Ill  aii  hIi  iital  a  1 1 1 II  III  1 1 1 II 11. 1 .  tlie 
|iliiteili  I--  im:  |ia— I'll  li\  1'  e  klilliev.  Iillt  ealll-~  aei  1  --.  In  It 
lii\MI'  (liiW  II  ill  the  (llinal\  tlait.  ll  i^  e,.|||.|-;|  1 1  \ 
aeeiiiii  pan  ieil   li\    li.ieiiinLiJidii  n  in  la. 

Kill'    llie    liietlaiil    id    e- '  i  li  la  I  I  li '_:    llie    alliilliilli    --ee    l'",\-. 

J77.      Boiling  test.      I  il;.  i   the  i.nne  till    t  1- 1  Ir.-n.      It    e    \'     I 

III  •!   hi  let    '  i<  ,11  .  .1--  w  lull    I  nil  I  ted  \\  itll   Imi  t'  I  1,1.  --liaKe  V\  Itll   kie-i  i,;i, 
,i:id   lliti  r  .lU.lUl.        I  I    the   111  Itle   lie  .ilk  ilille   ti)   lltnili-.   Ill.iKe    It     l.llll! 
a'  !<!    li\     the    i.uilimi^    .idditiiiii    '.t     1     I"  I    lint,    .k  eiii     ,e  id.       I'll    .t 
Il.lIIiiN".    te-t   111!"     ll  lee   p,l!t--   lull    With    tl'e  1  |i  .11'   lltiae,   III'   illie  it.it.ill 
ailLile   .Itul    l"lll    t'e    :      'pel     l.l\er    li\     llie. in-   c.t    a    \e!\     --inall     il.inie.  \ 

llir|i|iilt\      llldii  ,i;e~    1  itllel     .dluinim    iI     i,iltl:\     lilln-~j.li,ite-.     ' --ee    IIi'l' 
.'    til    \.\.    '''.  \'\i\    eve     1,1      two    illilp-.    et"     ^It    i!1l;     ,li   etu      ,|i    l(   .     li..dillL: 

at  t(  r  the  .idditii  M  I  it  eai  ll  di'iip.       \n\    iitii.ii!iiii_     ;:iiliidil\    iiidn  at''-' 
the  ple--iili  e  1  't    .lliiuieill. 

J7>.      Heller's  test.      I'l.iie   ilmnt    *  i  .1  .  ut  pme  mtne  .-iMii  m  a 

llallou    te^t   i  i.iie.        I    ,wat   .diniit    .^  I  .'  .      t    tlltered   ill  ine  i  iii  the     mta'  ' 
Iimi  liul!  ot   the  lliliiU  mdn  all"-  the   pte-eiu  e  ul   .illiunim. 
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N'MI  I         I  !!■        Ii  '<    iiii^  .  .  ■I'll-  111  tip-  (cirtii.il.'ii  .■!  ri.|.i).r"liiii    l>\    llic 

ailtiill  nl  till-  .11  m!  Mil  iIh-  .illminiM,  .iiul  llii-  ins.iliili  ht  ,    ■■'    iIm    tnct.iiii.  .tcji  {M  ttn- 
••■;■.■  'ulrK    .11    .1        ^^M^■  I   xs    )     11  .ilnl  tji 

\  1  1  il  iur<  il  I  iiii;  IS  ummIK  iiroiliii  fil   ii\wnfc;   in  tin    ii\:.l,i!if  iii  .ti   i  i-i  ■  i  i: 
111  11.11  ^  (  hrnniiif;!  n-. 

i  III    VffV    I  'ini  1-I11I.I-.  ,:.     .  ■       1|.       Ml.r,       loMll  It 

t.    il.ll!'.    Ii.l      MI\     -.iLllpK    ililllinl   liniiltt^ 

I        |i  i!ii-  iinin-  I-.  ■  i-rs   rii  li  in  ur.ili-..   ,i  |>rftipitati-  i'    'I    iim\    Inrin 

.11  ill'-  iiiiiiiiiiii   1  I    iIh-  tliinU.  ■>!     ninn-  1  iiiiiiiiniiK  ,   siinifuli.li   .ilmM    tiif   mini 


.km!       I  11  . 1   .iMil    mil     .11  III    iiri'    ilistiii^iiislii'il  from  all> 


,„,,, 


ililnti'iii  111  III''  uriin'  Willi  l^^■l    nr  tlirt-f  vnlnmirs  i>f  »,il' 

.S        I  !i»' pri'^i  111  (■  Ml  ri'siiiiius  sulist.im  es  111  ilif  uriMf    .i    pi',' ni-    vhi   li,i.< 
i..  Ml  til. 111. I  Milti    l..il^;iiiis   Ic.i'K   III   lln-   dm  flii|iinitll    !■(    .1    uliitf   iili^;   i  ir  'I. mil 

111   It    ll      -III"  .11    .   "II    IIIMtllll-Ilt    urtll    .ill  illmi 

'■       I   liiii  mil    Ml   .illiiiiiii'v    itiiv   ni\r  .'i   uliili-   ijiii,.!    ill. II     !     ipi'i-.ir. 
.1  iriiim^ 

7       I   mil    lilt!  li.i-   1. 1  I  11  pii'^i  1  i  I'll  li\   til'-  .uMiti-  ill  ■  I  ill-,  Mill!  , I  :  .1  „     ; 

nilri'^iitlu  ni"l  111  iiiiii 'ill',  111'-!       I  III    tli\  tiiiil  1  .111  111-  •  I  Mill,  cil   li\   (.ji  ntli-  .it;i!.itiiiii 

.s  -til    pi  l|..li-.l:l    111.! 

.'7'.     Roberts'    test.      K'l  [m-.u    tin-    pii.,..ii.  i  \.-ii  i--i-,  ii--iiii; 

l\'ii|ii-lls     ii,i).'r!il    111    pl.ii  I     ,,|    til,     iiMiii     ,11  111.        \   w  hitr  I  illi.;  .U  the 
liiiii  lii'ii  I'l   till-  lliiiiU  111. Ill  ,ili---  .illnitiim. 

Nl  1 1  i  ■-        1       l<  -111  1 1  .    ir.i>;i!i!  !■>  pii  p.iii-il  li\  .nil)  I  lit;  I    .  nlnuii-  .  if  piiri-  iiitru 
,11  ,il  1,1    1  . .  luiiii  .  I  !  .1   ..mir.iii-ii  -^nl  11  III  111  i.|  in.i^iii  --iiiiii  -.iilplnii- 

I     .ll  Mil  III  Mr.|.:^  .11 1-  111  .|  I.  It  111  I -.1    .111.)   M .  I  .,11 1 11  ^11 .11  1-.  .i\ .  iiii'-.l 

J->(i.  Spiegler's  test.  U'.nilri  tin-  iinm  t.iiinK  .11  nl  uiih 
.11  I'll!  .11  111  .iiiil  iipi.ii  ilu-  .ili.iM-  ir-t,  iisiii^;  spii-uli-i  -^  n■.l^;enl  in 
|il.ii  <■  1  il   K'l  ilii-i  Is'.      .\  w  lull-  mm  iiulii  .I'l  -•  lit-  pti  --i-iu  I-  1  it  .liliumin. 

N'.|  1    >    I          ;spli-t;|i  I    ■-  II  .icrlll  1  iill>|.,|,  .1 

\Ii-n  III  11    1  I1I..1  nil-  -111  ^;i;i 

I  .irt.i!  H    ,11  111  JU  ^v\ 

( .l\i  i-riiii-  1  iill  l;iii 

^inliiiin  I  111.  .ri.li-  .111  _;iii 

1  l|slllll-,l   \\.llil  I  1)111)  .     . 

J  I  111-   If, 11  Hull    1^  .lU.i   >;i'.i-ll    l'\    .llluillli.-M-s  .uul    pl-pli'lli^ 

.<  I  hi-    tl--.!    -^rUl-..    tn    sllii-,\     I     p.in    (ll    .llliUiniH     111     _-,-)lJ,0(IU  ll    1^  ,lllilil>!    Sii.l 

ili-ln,il'-    li't    iiiiiiii;ir\    iliiiu.il    \Mirk,    .i^  .i   liiit;!-   niimlifi    .1    .ippiin-iitlv   luirriiil 
111  iiu-s  ^i\i-  ,1  |Hi~itn  I    if.ii  I II  111 

'.■'.      Alli/niioscs. 
.\lliiiiii(is("~  iiic   toiinil    ill   till'  iiriiif  in  rrrtaiii  casc-^  of 

.liiiriiiMit-itiitii      III      till,      iiitfis.tiii.il     ..tiitlw.liiiiii     .".iliiiiiiiit.ii'\- 
••  t' i ,• 

a  II)  I  111!  o^i  Ilia  "  .     .\1>()  ill  a  xaiict  v  of  ot  her  lomlit  ions  sik  li 
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.1-    in    t  III'  it  li-'OI  |il  mil   (it    |i||i'llllli>ll  II     rSllil.lli'^.  Ill    --nliic  <  .l^i'- 
iit   Mil    ilU  ITil^Cil    Iu'ImUiIiiW  II   111    till'   I  I  ~>  II I  -   III   I  III  ,1  III    lr\  rl  ■«. 

Ill  till-  |iii<T|it>i  iiiiii.  iiinl  III  III  nil'  i  mil  ;iiiiiii^  ^t'lniii. 

Till'  ;i  I  lill  nil  1-r  |i|i'^i'lil  ^iilil-  111  111-  ,1  -11  I  illilal  A 
.1 1  lllllllllxt'. 

>1.  \\ir,  .  .in\  ,i!!imi;iii  !':,il  tii,i\  I"-  |iti--i-iit  li\  licit 
•  .i.ik'iil.itic:!.        I"   tin-    tiiir.ilf    .i|ii\     >pii  ::!■  I       t.    •      I  -'  \ 

■i'.  lull'    I  IIIU'    lllilil  .iti   ■-    I  I II      pll'-i   til  I-    1  't    .llli"  'III"--i-. 

I  il   III  I      Jlllll    s'        I  'lull    I  II  . 

1 1'.  I  I'l't  M  i  II  ra--r>-  of  il  i~i'.i~i'  I  it  I  III'  liiiiii'  111.11  I  <>\\     III  nit  i|ilf 

lii\  I'liillM  '.    allii     |iii^^llil\      III     I  wli'iilil.i  l.irla.    ,1     |i|'iitrMi     Ultll 

|irriiliiir   |ii'n|ii'rt  ii'^   i^    t'liiiiiil    III    till'    iirtiir       it     i-~    iiaiiii'il 

.itfi'l      I'.i'lli  r  •li>lli"~.     who    til-t     ili'-(  I  1  lull    I  III     I  lUlilil  lull.        It 

liiix    till'    |iiii|irit\    lit   iiml;!!  lat  I  iil;   iit    Iiim|ii'I  .it  iiii'--    iiihIit 
."i.'i   C.  (it    ri'ili--(il\  in;:    t"  •>    i  li'^r   '-dliii  mii  mi    IkhIiii;:   ami 
lit'    i'cii|i|ii'a I'iii^    mi    (iioliiii;.       It     i--    |ii  i  i  i|iilatrii     li\     halt 
-at  mat  im  I  u  it  li  a  in  inmi  in  in  '~iilpli.it  c    It  i--  nut  |ii  ii  i|iitat('il 
mi  (lial\  --i-. 

lloiiUin-  ha-  -lii'\\  II  that  the  -uliitimi  nf  tlir  lirat 
■  iia^llllini  "II  hnilili;:  (li'|irlliU  mi  the  |in'-('lirr  (it  IH'Ilt  la  I 
-alt'-.  tli(i-i'  with  divalent  (atimi-  a-  C.iCI  iniiiL;  nin-t 
jMitcnt  in  ni'iitral  or  t'ainth  arid  xiliit  imi-.  and  tim-c  with 
diviilcnt  anion--  la-  K  SO,    in  taintl\  .ilkalini-  -oliition-. 

llo|>kiii-  ha"  al-o  ■-hcu  n  that  tlic  |ii(iti'iii  i'\i  rctcd  i- 
I'mnird  in  the  hod\.  citlici  in  the  iiiaiidu  (II  a-  a  ic-iilt  of 
till'  iiitl  ii.'iii  !■  of  the  -growth  (III  i^i'iirial  nict  .i  hoh-ni.  riic 
.iinoiint  in  the  iiriiu'  i>  indr|ii'iidi'iit  of  tin'  iMtnic  or 
ainolllit  of  the  |i|'oti'ili"  of  thi'  food.  Tin'  nitlo;;i'ii  of  the 
|ii'ott'iii  cNcicti'd  nia\  he  a--  hi;:li  a'-  oiic  tliii'd  of  t  hi'  total 
uiinai\   nitioLlcn. 
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Heller's    test.     |: 
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.\  nil  (U|»iMt  iiutu  all  -  till-  I'll  -1  111  '■ 
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Schumm's  spectroscopic  test. 
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1  :uriuiu;!il\  m  a  --rp.i-'.  'l:  liimirl.  \li..\\  im  -t.uul  .iiul  adii  a  ili..p 
.  ■   1\SM  lit  all  'ili'il  t.  uii  a  --i-paiati- ■:!  i  it   llic  lav(  i--.       Kiin   .'II    t!i. 

uimiiv    la\.r.       In  •lirta'M   I'.i.'it    \^aliT.    -Iiak--  aii.l    iim   (ill 

Il>-  watii.  'I'd  ihi'  ,..'-,  .(I  iihcr  aiKI  aiimi'iiiia  an. I  -liaivi-  l.'i  hall 
a  iiiiiiulr,  .in.liii^  mull]  ti:.'  lap.  \'\:i-  ria(ti..ii  uiu-,1  In-  iiiaiU'.lK 
alk.iiinr  altiT  -hakiiijj.  K'lm  .^11  tla-  L.wn  i.'Imiii.iI  Limi  ml  ■ 
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J-  .     Adier's   benzidine   test.     Im  a    -aiii!.,i..l     ..luii.n  .,i 

hfii/ulm.'     in    .iL.'li.il   di    L'ia.  i.il    aif!i<     a.  i<l   .t.l.l   .la    .■  pi.i!    Imlk    .  il 
p'l     1  lilt,    hsilr.'^iti     p.|i.\ulr    aiul     1....    .  .1    lli.     iiimr.       ||    tin 

iMVtiitc  1^  n.'t  .1.1.1.  :.n.|.  r  it  ~. .  \\\  il..'  .uiilitidu  ..t  .i.  .ii.  .n  i.l. 
Ilir  apiM  ,ii,in.  '■  .  i!  a  '-III  I  11  '  ■!    li!;.-  .     1  .la    in.li.  .it-  -  I  h>    in.-.n.  •■  •  ' 

\<\'  II  1(1     piLllllI    III. 
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i        I 

'  f 

(it 
I 


'11 


I  II  |..ri  - 


'      >■   j'l.  ■  •■.lIM^   f\'T.   .^1- 
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lull. '11^  iin;  -t  !"■  k.  I't  in  the  il.i!  ► 

->.        11:1.. 

Tlic  collet  it  llrlit  ■-  III  till'  liilr  all'  riillliil  in  itiilir  wlitli 
llic  liilr  illKt  i->  ( ii)-l  I  III  I  I'll  li\  a  call  lllll^  nr  li\  (al.lllli. 
'I'lir  lull'  i-  aii-dilifil  iiiti)  the  l\  iiipliat  II-,  pa-^-c-.  intit  tlir 
I  111  1 1  lilt  il  111  ami  I'fiK  111-"  ,1  il  I M  1 1  -  111  I  111  •  III  III  \ .  I  III'  |ii^iiii'iit  - 
(.iii'-iiiL:  a  -taiiiiii;^  nt  llir  \aiiiiii->  ti-■^ll(•-.  '{"lie  i  umlit  mn 
I-  l\iiiA\  II  a'-  iaiiiiilit  !•. 

III!'  ali-i'llia-  III'  lillc  -.lit-  tliilll  till-  liniii'  iliir--  lint 
t'Xcllliic    till'    |M|s>i  III  III  \     (it     llir     |ili~ilicc    1)1     liilc     |ilL;ill<-Ilt -. 

With    colli  iiiih'il     (ili-t  iiK  t  Hill     (it     till-    lull'    |ia--.au;i'-     the 
till  mat  ion    nt     liilr    --alt-    -ci'in-    to    lici  ica-~c.      I    iiiic    ( on 
I.l  in  ill. U  liilc  (illcii  lia-  a  (  li.irai  t  cii-I  ii    a|i|icai  .iiicr. 

'.-''.  Cole's  test  for  bile  pifjments.  I  .>  -.  .  .  ,  .t  umic  .id  i 
i'.irv  t.i  niiNtuir  aiiil  pp  x  1 1 .1  .i--  dm  .  !.  .1  ai   I  ..\  .        ,  . 


m% 


!<>() 


I   KIM 


(II.    I\. 


_'^7.     Hay's   test   for   bile   salts.     >i"iii:Ki''   th-'   vmiac.'  i.t 

,,i,,,-    mm,     III    ,1   Ir-l   lull'-   v.ilh    tlMurt--   ^  .1   --ulpii'.ir.       I'l:!     p.irti'lf- 

Mil  I,  1  I  ill     ll.  rll.  iHM  il    till-  till  ir   I  !    Iillr    -,llt-~   ,1!  1-    |itr~.l|!.     IS..'    1  .  \.    ..'J4.  ' 

_'■^-      Oliver's  test  for  bile  salts.      \.  ulit-.    tli.    i;iin.    w:th 

i,,-Ii,     ,(.  ,,!   .iiiil    iiltii    it    III-,  .---.ii  \  .       I"    II   .nlil   .1   .  l.-.ir    1    ]<ir  iriit. 
,,liiti.,ii  .  I    \\  itl'    -  p«  I'l.'ii.-.  aK..  .li  iiliMf  I  Willi  ,1. -li.    ai  ul.       \\\lat.- 
pin  i|iit.i;.     iiiiIk  all  ^  lull-  valt-.       •  1  .\.     '  'i.' 

-  ■  Jolle's  test  for  bile  salts,  h.ai  ^ii.  .  i.t  iam.  \\it!i 
i  1  ,  .,  .  ,,'  I  .  ;..  '  ,  .ai.  -..itiii.iM  ..t  .  as.  in.  a. 1.1  In  jut  .t  U. 
,iil|,liaii.  a'  111.  di.'!'  \'s  ill"]',  \\illi  ..mtmi;.'.!  ■-tntinu  lailil  tli. 
,  ;,^,.ni  I-  .  ..iiiplili-1',  ;itr.  ipitatfil  '■'  t"  -  ■  -'  .  i:-ualK  ir.iiiir<'(l  . 
Iiltit.  ami  ;i.al  lin-  |  .i .(  ij  •ilalr  iii  a  -inali  l..ak>l  \Mth  lilc..  . 
Ill  -ir.iim  .ij.  ..ii'il.  \ll.i\s  I"  -t.uiil  tnr  1  li'iu!  at  i^i..iii  triii|.iraUir'  . 
-tiitinu  tiriiii  ntl\  .  I  ilti  r  an.i  lnal  i  i  .1  .  .  4  tli.'  Iilltati  will, 
,„!,.  (li,i|.  ,  ,1  a  "I  pi'  I  ill'.,  -iliitiirn  1.1  1  !i,i!i;ii' '-r  .iiul  3  <  .1  .  1 'I 
,  uin  .  ntiali  il  Ip  ill.H  iiliii  I,  a.  ul.  I'.'il  •r.,i  .1  vtnall  tlanu-.  an.! 
i^,.,  |,  ;j,  nli\  Ii.'iIiiil:  L't  .iIimi:!  1  ■  nnniilc-.  ('.".1.  ,iiM  Ji  ■ 
,  if  dill  i  anil  -h.iKi  .  .\  (iiata.  Ii  ;  -'i.  _:riin  llii"!f-.i  1  m  1  imlir.tti  .- 
ill,,  pn-rll.  I    -I    I'll'    -lit-. 
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'..        (  I  I IlldSI  . 

(Illlrii-r  -irlii-  In  ln'  a  n  HI -t  1 1  Mr  1 1 1  ul  lliilliial  lllillr. 
hilt  1  lie  aliinil  111  pi  c-i'lit  I-  \  I'l  \  -Ilia  II  1 1  n|  t  1 1  (  M  1 1  |  irr  i  rll  t  .  . 
W'licii  pji'-riit  III  in  i>L;iii-a  lilf  i|iiaiit  it  If-  t  111'  1  1  unl  1 1  ii  in  1- 
K now  II  a~  i: I \  1  I i-ii iia . 

'I'lirii-    ,ii'i'    Iwii    I  \  |ii'-    of   t.;l\  (  o-iii'i.i.   alinii'iilai-N    ami 

pc|-.,l~|fnt  .       .MllMi'lll  al'\      pis  1  ii-llll.l      1-      llir     roliiiltioll      ill 

\\  Iii(  Ii  I  III'  .1  iiKiiiiit  111  -iiLiar  ali-m  lii'il  i\i  I'i'ii-  I  ln'  aiiioiinl 
!  hat  llir  imiiviilual  i-  rapalilr  ol  a--i  iiii  lal  1  nt:.  'I'lif  limit 
'.aril'-    \s  il  li    till-    iiiiiix  iiiii.il.  .iml   1-  al't'i'il  11 1   ii\    ,1   \  aiict  \   ol 

pal  liolouli  .ll       I  iillilit  loll-.        I 'I'l-I-Irllt       '.[iNro-lina        I-       tlir 

I  omi  1 1  Ion  w  Ih'Ii  la  iiii'  a  moii  ni  -  of  -ii^.i  r  a  I'r  r\r I'i't  nl  tor  a 
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titration  with  staiidai'l  alkali.     'I'lu-  aiimi'inia   nitrn;i(ii  <it  tin'  mini- 

Illlist    !»■   I'Ti  \-i'itlsl\    lit  ti  tlllllli  ,1, 

Ml  tin  1,1.  1  I  .1  .  I  if  iiriiir  arc  irnasiiM  il  iiMm  a  w  iili-  Ji  -m  ti  -;-i,:h'' 
(  .01)  ■  ..Ttiiin.)  ain!  iKatnl  \\:tli  al'iuit  i  Rrati.s  lA  piitass.uni 
l)!--!!!;.!.!!!  aiiil  1  1m  ;  Liiaiii-.  ul  /inc  -ulpiiatc.  .\  httl'-  [inv, litrcil 
puiiiu  I  aiul  a  l>.t  .  •!  paialliii  ale  mtt' iilih  cil  iu  li;millh'-f  tmtl  iiil; 
and  '■pattirui;^,  ami  i.ii-  miMiin-  ImhIl-J  practually  Id  dryni.-.,  ciihfr 
(Aci  aMiiall  tr<illir.  a,  more  con\t'niently,  by  tl. -atni'j  till  tul  ••  in 
al)atli(.t  snip!;,  ].,    |,;a;al.a;!   1  ji     ^   .       \  i . 'lu  t  nii-n'  Iwith  is 

a    lai!  i'-i:'!     hii.i    i  i.i     .    ii,   pKtiialiU,   pniitiaiii    lif.ikcr  <>t   about 
>(ili  1.'  (M,  .,  .  ,  ,1!  .u  i:\ .  ;\'.-  iliitd-  liili  ■  i  s,,;:,!.<;r;'    a.  ,<1. 


icii^;l!i  Ml  [hi-  siilphiitii  hath.  This  tan  lit-  limu-  1>\  <  l.mipi;  ,-,  ili<- 
tuhc  :  .  ii;i  i(Il''-  ct  tile  hall:.  K'.i  >  the  tcnipi  lair.n-  i'\  ihf  li.uh  to 
1''.        I  ■  "^    ( '.  ami  iiiaiiilaill  It  ti.'  ;  I    i  •  ;:.       Iw  :h,  a  c  ilic  tiiln- 

and  alli'U  ,t  ti'<i'n|  -iitihaUm!.  \\,i~i.  •  '<  tin'  a<  id  iiiuiri  !'=  •  la;  . 
Wash  ihi  I  Miiti  nts  in  iiir.nis  i  .\  tml  watir  i]ualltilati\  tl>  ;;;!  ■ 
a  31)1  i  ....  J.  II. Ml  i~k  '.\.  I;.;.  7,  i>.  17  1.  I"::-  '...hi!  in-  i>f  the  tliii  i 
in  tl;.    ll.'.sl,  -ii'.iild  \<r  al>.  .Ill  .^S"  .  ..  . 

1   i;    llj.   til.'  apiMMl-.i-   as   i:s,  d    t-i     iMrldalil-    imlh...!.    plain:.; 

_'-■)  I  ..  .       i     —    s;i]pln;iu     a.  id    la     I'.       |7'    .\    ,i'\d    al'..iit    J.i  .,  .'  .    .i; 

a  s.itiirati  li  sulmK,;!  ,  ,t  sniliimi  .  at!'' .iial' .  ('.'nact  up  tin-  app.ir- 
atiis  and  distd  lot  at. out  loit\  miiuil.s.  till  ahout  oiii-diall  ot  th.^ 
tl'.iid  iias  pa--fd  o,.i.  lluil  till-  tliad  in  i>  t'l  iiiiio\f  cxro-,  ,  ,| 
('.()..,  i.K.i  and  iiiiaii  w  th  N  III  s,„linii;  !i\  dr.  .\ido,  usin;_;  nift!;\l 
red,  (  oi  hiiii  .il  or  nn  ili\l  .  ii  at  ;;-:.■  as  .an  nulu  .it.  .r. 

L\ii\!^!,iti(ii!  II''  icsiills.      l-'.xini:pli  : 
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The   estimation   of   urea    by   Foiin's  microchemical 


method. 


I'l.'UlpU.  \'\\])r  \-  llratiil  \M!!i  1"  ita--iUlti  .i<  i  lali  .i:,.. 
.1,  ,t,.  a.  i.i  .inil  l.i.ilrd.  I  lu-  iH.iliii-  pnmt  <-\  lin-  iiuxUin'  is  ahoui 
1  -T  ('..  ami  at  l!ii-  t.ini  natiilr  thr  urra  i-  tapulK  iiytlruU>fil  !• .  (  <  » 
,ui(l  .iii.iiirr,,a.  uiml;  i-  ntailira  a-  aiDiiMimmi  ai  rt.itr.  (  ,ia-l'. 
potash     1-    adiircl.    ar.l     t!;.     ami iia    .i-pirat..!    int..     a^  nl.         1  h  - 

M.luUrll      I-      Nr-lrl:-i>l      alhl      tin-      i-hHU      (..inpalrj      Wltll      that       r! 

a    vt.iiuiai.l    -ihitiiHi    rl    aiimiwiimiM    -iilphat.'   Miuilarl>    aiui    ^imiil 

t.Ulr,  .U--l\     Nl  -^ll  I  i-rih 

M,l!:u'l.  1  hr  liimr  ii.a-t  hr  ihi-atnl  ■^- >  that  I  '  .'  ^  ■iM' 
II-7.-)  t'.  I-.T  ni^iiu-.  i.t  III. -a  iiitii.urii.  r-i;al!\  I  in  In  i-  ahni:t 
,  ,,ir.  .  t.  In  .1  hiti;.-  J/ v  Jrlia  tr-t  tiihr  r\.  lu.  -.  p.  i  7i . '  p'.ai  r  7  -tan:  - 
r!  ih\  p..ta-'-iimi  a.  rt.itr,  1  .  .i  .  ol  5.)pr!  ,  nit.  .u  rin  .i.  i>l,  .i  .^iiiail 
ir.ijjnirnt  dI  i;i,iiuihitril  /ni<  <U>  i)ti'>fi!t  htinipiii-',  ami  .i  trnipftatiiir 
iniliiatMi  (^ri-  Inh.w!.  I'.i  thr  H.hc  tl.lll-lrr  1  .  .i  .  rt  thr  ihhili'! 
uriii,     Ii\     niraii-    ^if   .in    a.  .  ■at.itr    pip.ttr.      Tlir    tr-t    tuhr    r.   thin 


1 I      ! 


i\  nir.m-  1.1  a  iu:.!>cv  >tiippri  iaii\:nu  a.n  I'lnptv  ii.in-v. 
"call  mm  i  hl.aiclr  tuhr."  without  hull>  f.'.S  ■  m.  h\  I-.Scin.)  Thr 
ir'.t  tuhr  1-  l.rKl  l.\  a  ilatnp,  -o  tii.it  It  ..in  h.-  tia.iily  raisr.l 
ri    iiiwrlni.        liral   t^  .ippii-U   i'>    iurari-   0\    a  niHT.  .;:;;::;■:  .    ■■■■■- 
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,lii(  l(li(l  til  II.  .Ill  i  mil  lit--  \<\  I1MMII--  I  I  a  I  liinilli-_\  • 'I  ,i  Imtli:!  i  --> 
iiiaki  1.      1  !■,.■  ll.iii'i-  --iiMul.l  111-  .iImiih  o  j  I  Ml.  liiim. 

'I'll!'      .11  rlall-    (ll'-'~l>l\  I  V    .lllll     lllf     !!ll\tli!l       1.1  U'l--     i><      i'"ll.  Ill' 

Iiliipi  laliiti-  iliilii  .it'it  --li  iilil  slii.w  llial  l!  1'  tiiiipi  t.Uiiii  li,i^  iiai  lit  <1 
1 .53  (-".  1"  I '  I '  * '.  I  '■'  .iliir-:  !■- 1  I  .ii'.imirii  ti^r  ti  n  mmiiti  •-  ,itti  i  tlii^  ttui- 
ln  latiii  i  li.i'-  liii  n  .ittaitii  il.  I  '1  lii-  tri!i|Hi;iiui  (  iiiii^l  ti.  it  I  lai  li  1  '>_  (  ., 
.It  Nsliiili  pi. lilt  till'  ai  il.ili-  1  alsi  •-  ,111(1  --I  .liiiilic^.i  KiliMi\f  tlir 
apii.tiJitu--  liiiti  thr  ll.iini'  and  iliiutc  I'l'  inDliiiI^  \silh  S  i  .i  .  "t 
w.iii  1 .  .nil! mil:  It  h  'III  ,1  pipi  til'  till  "ii,i:li  tli<'  ■  .ili  mm  <  lil";  uli-  tul  'i' 
-M  a--  til  iiii'-c  till-  ^iili  --  lit  till'  lui.i'  ,ui(l  lllf  I'l.ttiiiii  i4  till'  rulilii  r 
'~ti.|i|>i  I  tp'iii  ti.ii  1  ■«  I't  aiiiiliiilimm  ai  it.itr  wim  li  m.i\  ix  tin  ic,  aiKI 
.^  (  .1  .  lit  s.itUI.lti'.l  '-lalium  ii\  (111  .\.i!r  ^I'lutli'II  ,111(1  ,1-plI.ltr  till- 
ammi  iiiia  mtu  ai  id  i  -s.u  tK  .i--  dr-i  i  ilu  d  nil  p.  \7f.  I  i-lim.iti-  tl'f 
nitri';:iii    <  i  ili  ■!  imi  It  n  .ills    a^:,iiti^t     ImLilii.  nt    nitt' ".^cii    .i-    di-iiihiil 

.lli.iM'. 

'J\  ii:/\iiil  i(i\-  n:du  tlti\r.  '\\w-  i  i 'li'-i^-t'-  it  pi  i\\  di  l  rd  i  lili  >!  idi' ■ 
11  'dull  nl  M;i ii  i.i  \  I  1  1'^  1(1'  (1,1  lii-.i-(i  III  -(  aii'd  1 11  lie--  In  t'  ■  1  .■)  mm.  iii 
Ictiiitli  .111(1  iiiit  nwi  1  mm.  m  di.imi-Ii-i.  11. i-  -.ilt  i-  liti-^lit  icd  ,it 
1  'idmat  \  It  111]  'I  i.itiai^.  1 1  tin  ti'-  li  nn  iii  \  tili  i\s  .it  1  I  -  <  .  and  mclt'^ 
til  .L  (  li  ,11  dai  k  1 1  (1  ii'  p; id  .It  1  5.5  (  .  1  In  -ami'  iiuiii  ati  ■!  i  ,iimi  ■!  1  'c 
UM'd   t\\  ii  1-  \\  itiiiii  J4   111  nils. 

Mil-  --.lit  1--  piii',iii'il  li\-  iii.itmi:  m  a  ilr\  -t.itc  mtimatclv 
mi\(  (1  mci  (  HI  ii    I  lili  ii  nil'  ( .'  7  L'lii.  I  ,iiul   tin  n  urn     indidc   ((■5um.'    m 

llliil(-l  I.d.lf  pliipnttlnn^  tm  --IN  ti>  t-lullt  llcllf-  .It  15ll  t'l  I'l'  ('.  .\t 
till-  I'lld  nt    till-   llr.'ltmj^    till-  pilndui  t   '-lliiuid   In     pi 'W  d(  1  cii  .md  kipt   dl  \ 

till  ^f.ili'd  up  a^  mill'  .Ui-d. 

L\lli  iiltiticii  (.'  results       /•,'.>  i//),'/i/i  .' 
I  'iini-  diliilfd    1    ill    lit. 
1 1(  i;;lit  1  it  -land. ltd        .1 '  mm. 


I  Ici^^lii  "t  imkin  '\\n        1  .-^  mm. 

>"'  ('■  1  1  .1  .  li!  II!"  1  '  main    1  ■ !  I  ihl:.   \  .i'-  ;,|.  .i  .nul  ,tt Minima. 

•   "Mii'-i-   iKiiM  .III  It  ■-  I  ■      '  ;.iii;i-il   ii.iin   Mr--i'-,  i.rtnili-       t    M. -m'-    P 

iiiiil  T.uK'i  k. 


II.  \.l 


IKI.  A. 


lH.5 


S.I  K'di.r.  uriiu' :  Milt, im  Innti    ■    1  •  1  1  ni;:!ii.        1  •  1  1  uni.  o!  ui.  .i 
.111(1  ;iiiuii(ini;i  N. 

.\niiii.it;i,i  N  was  ti.iind  l<>  t"-  ii-45  ,;iii.  p«'i    liMi  .  ..  . 
S..  iiiv.i-N  per  liid,  .,  .        II  1      UI143        lii'.3^;ni. 


ri.M        l-ii'o    ■     ;r — -       1  '"o    ■    — 


jHl    I  rnt. 


N,,ll  -.      1        Tlu-  mu-iIi.hI  li:i-  t..  !.,■  m.  i>i:li.(i  i,  .r  <li,il..-ti.  r.ri-i-   "U  ;!>■-;  t. .  il-.- 
tcndfiiLV   I"   tlic  tniiiiatHii  \Mtii  the  -ll^;.■lr  nl   -.tahU-  ureivli 


riK-  urin.-  isa.hiti-.l  10(Mitii.s,.!ul  1  .   .     '  f  tl>.-,!,lnt.-,i  mn  ,- ,1 n|.M...i 


llmvi 


The  rilliini'iiia  :-.  iirr..-n  :i!!ii  ant.lliir  tiij.i-  ■  "Hi.i.::  1  .^   .<' ■■  •■     •'-        •     ■  '■ 

.,„,1   ()S(  c.  ..|2i  IK!       To  tl..~  !ul.r  ar.-  :uM.,l   tit-l    '•    ■      -t    s..ifr.  an.l   tl..  n 

III 
<,   ,     (,f  1  111  5  N.-,Im   -  .(.lut:.'i;.      I!h- (.■li.i;i..l  -"!,iii..ii  1- «:i.lir.l  aii...i  111.    '. 
:a..,-.unii^;  tla-k  a.i.l   il'.-  solunu    ni.u-r  v.y  t,,   Uu   i       Th.-  .dour  ;-  ,1.  t.-rmm.>l 
.(^;ain-,t   th.i!   .-1    ilir   u-iial   -l.iii.hii-.i  (..ruamniK    1  !n>4in.   ■'    ""•.j.t>    ••.r    M(i,    ,. 

fi   -I'lutllMl. 

3 1  3.    The  estimation  of  urea  by  the  hy pobromite  method. 

Rci'Kirk-..  Thi-  1-  till  -tamiani  imtli-.d  i.  a  l\\<-  uiiiic  al 
<-iiniati'  n  ..f  uita.  ll  i-  <'l  tlif  utiiin'-t  mipoitain  r  tm"  tiir  -Uulnil 
to  it-ali-f  that  the  nicth-'d  i--  .— ciUialh'  man  mat.-  ami  iiiav  lead  !" 
.,ciy  criLiKnus  ,  omliiMniiv.  '111.-  iiitrc.-fii  (\.K..l  .  .  .in.  ^  lion 
III,  a,  aiiiinoiiia.  ami  t..  a  -mall  and  iimlrtrimmcil  cxt.-nt  trom 
.  rtatininc  ami  otli.T  nitioLirtums  i  (in-litMiiit-.  1  uillicr,  in  <  a  doe- 
not  cNolvf  tlir  wlioli'  ot  it-  niti..Ufn  m  tin-  tiiin  ot  ua-,  s.i 
that  allo\van>  >  -  luut  to  he  ma.:.-.  Sum--  ih,-  pi<,pni  tioii  cMilvcd 
\arics  with  ilitttiriK  cs  m  th.'  1  onijiii-itioii  of  the  tluui  it  i>  oi)Moi.- 
tliat  n.i(.rtam  il,  .lu.  tioii-  .an  [.■l!o\v  -u<  li  a  d. ■termination.  It  - 
v.ith  tlu'  utnio-t  dittidcmc  tliat  tlic  tn.!li..d  i-  -i\.mi.  It  i>  nu-t 
(citamly  not  to  he  ri'comm.-ml.Hl. 

I'rituipic.  rrinc  i^^  tuatcil  witli  an  all-:almf  -oliitu'ii  ot 
S"(!!i;tn  liN  I  ohrf  nntf  aiui  the  ann'unt  of  nrca  .  ah  nhit.d  tiom  tin 
\ .  iliinif  I 't  nitti  if^fii  i'\  i;l\  fd. 

I'lif  naitioii  that  take-  place  i-  a*^  tollow-  ; 
(  (.)!  N  i  i.    ^  ."'Nai '>r( )  -  J  N.i('ii      N.  ■  .'  N.iIm       .%;i.v  O  —  j  ;:  •  •. 


I  t 


I  -'■  \N  \l   \  >i-     ■  'I       i    KIM  . 

ilciKc     'I     L;i,un^    \iriM    r\Mhi'    Js    1^1. nil-     \. 
ami   1   L't.in;  uic.i  <mi1\  i"-  i7  J  '  .'  .   N . 


I  11.    \. 

i-.;   iitt.~. 


I'rai  tu  .ilK   It  I-  l-;:nil  Ui.it  iiiil\    .-It/,    ,  .        iw.l,   tlM-^itl^T 

■It      pet      (  1  ;u.     mI      thr      mill  il:cii      In  :i!j     i.in.'Miil     ilito     liitt:it'-, 
'  \  ,111, III.  I  \<  . 

Al'lHu.itii:.  ^i.'  tij.  1".  .\  50  c.( .  liiin-ttc  (a)  is  li'  lil  '>>  ,i 
'  V.uwy  111  .1  t.ill  >  \  liiuli  t  I .|  V, iitrr  '/>'.  'I'lic  iipiicr  end  'if  tlw  1  n in  tie 
IS  1  |i.'.,,|  I)\  .1  nulitlv  IHiiii-;  tiiMii-r  st,  ,|,|i,  I,  uliii  li  is  pun  iii  1)\  oih- 
Imili  1)1  :i 'jlas-  T  jiuM  r.  'I'hi'  ii|.p<-r  Imiii  .  i|  tli--  1'  pici  i-  is  titt'-il 
\sit!i,i    ii. -i;  IniL'tli  ni    pp --nil'  tiiliniL;   •,iii\iiii:   ,i   s,  i,  \\  i  lamp   U   . 

ri,r    sulf    iniili     1  ,t'    till-      I     till  .  ■■ 
Is   (  olltlri   tl-i|    liy   alli  'lit     fA    '    ti  it 

I  it  siii,i]l  I  iililicr  tuhniL;  ti  i  ,i 
■  "  ,  ;jl.i-       ■  pifti  nil,'    thi-     \'.  I  ii 

titliili;  liihiiii  st..ppci  ,  ,t  ,1  w  111' 
llh.iit'Lr.l   liMtlic  't  I   i.t    ,ii".ul    '  ■! 
<  .1  .    '  .ip,ai  it\  .        I  Ills     li.  ttlc      Is 
I'l.ii  I  i!      Ill      .1        II       1'!       waU  I , 

,  .,  s|ipp,,i  Iril    ,ll     sn,    h    ;i    h,    l.:'|U    ll;,a 

■  -   ,,  ,  t!:r  l.i.iftti-  '  an  1m-  littnl  iii-ai  ly 

(Hit  nl  the  t,ill  1  \  lindcr  V,  itheiit 
I  sti  <\i  hiiiL:     tile    i  iilihr  t    (  .  iiilici  - 

ti"ii,  \  sill, ill  l;I.i-s  liultlf  1 
i  sli,,it    mill-    lit     ill    to    1  .->     L.'  . 

1  .ip,ii  it\     I-    al-i  I    rr.|uir<''i    (./ '. 

'  1  I  ii  till'  nii'tlii  k1  ii!  pripariii^' 
I  till-    li\  pi  .!iii  piiiiti-    sukitiiii)    ^'f 


l-'i.L.   10      .Npp.iratu-.  tor  dfU-rniin.iiM'i 
o'  uit'.i  liv  hvptiliiiiniiU-  iiu-tliDil 


_'-"!    ,  (  .1  .      I  '1       I  u  slil\    p'icpari  i! 


ll>  l"llili  illllti-     siilutli  111       ill       (i   '. 

i  'lit  .^  1  ,1  .  1  il  i;i  iiir.  ,i(  riir.itcK  nil -asm  I  d.  m  tin-  small  1"  it  tic  li/-',  ami 
pl.K  I-  tills  iiisuic  till-  nthi-i  l>y  lln-alls  nt  .l  p.iii  .if  tmii-p-.  I.ikiii^ 
i-:riat<,in'  m>t   tn   iip-i-t   ,m\    laiiic   iiiti.  tlii-   livjuiliru  I'lt   tlic 


(  li.  \. 


ri;i  \. 


\s7 


rulilit  t  I  -ik  ti^litK  int.-  i;  •■  I'.'.llf  an  1  i>l.i.  r  t'  i.  m  i'»  to  ,  >.<,!.  ^r.- 
t'lat  til--  !  tilcttr  I-  a-  lew  a-  i— il'l'  .  that  !',•  ■  \liiiil.  i  !ia~  -iilti.  i.  nt 
\..it.'  m  It  iM  rr.l'  1;  tlic  ,'iTn  t;ta.iiiat!'>!i  1. 1  I'r  I'lll'ttr,  an.!  lliat  tin- 
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<!'  The  estimation  of  uric  acid  by  the  Folin-Schaffer 
method. 
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31.S.     The    estimation    of    uric    acid    by    Folin's    micro- 
chemical   method. 
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A.     Fluids. 
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A  few  special  hints  on  the  examination  of  physiolof^icai  fluids. 

1.  1;  1-  imp.  ■'--iMi  ii  ^  I  1 'taiii  a  lit  It  '  1 'aj^uliiiii  nt  alliuiiiiii  or 
t-'li.hiiiin  m  .an  ai  ui  ^r  aikaliia-  tluul.  '1  la-  rcai  timi  imi^t  be  luntiiil 
'  •!  1  iiK'  \  ct  \   t.imtU  a(  hi. 

J.  .\  little  litniu--  -I  il'iilii  11  111  tin-  tluul  (idfs  IK  I  liai  III,  and  nt'tcii 
ii  iiiituU  I  ii>-  th.il  tlir  ita(ti"ii  tliaiiKf^  .ittrr  h'liliii^;  (Usuti^  in  the 
.  -  MlutiMii  ,.f  ("()  ). 

.■I.  In  ti'-tiiiu'  tur  pi-pti'iii^,  .ittii  1 1  nil  .\  ill;.;  tla-  all)uni"M->  by 
-^.  I  til  rat  1 1  III  \s  ith  ail)  111'  III  mill  '-ulpliatt  .  tla'  liuift  tf^l  -la  i  criK  nnly  il 
.a  Ic.i-l  iwi.i  \i.liinu-s  ct  -111  pi  r  n-nt. -'  lia  .ifL-  iL-^cd.  'I'lic  tc-t  \m!1  not 
hi-  uhiaiii'd  Willi  the  iirdiii.ir\   5  jK-r  '  rtit.  suda. 

4.  (ii'latin  reacts  \LTy  iiui<-h  iiku  the  albiinmsL'S,  e\''-pl  that 
U  ilors  if't  \  ifld  ill'-  ;:iv'i\\li(    reaction. 
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